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RCA Transmitting Tubes 


Power-Tube Fundamentals 


Power tubes are devices for con- 
trolling the transfer of energy in elec- 
trical circuits. In this respect they are 
similar to rheostats, switches, and other 
circuit-type control devices.Tubes, how- 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 


The transfer of electrical energy 
through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir- 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 


Electron charges may be transferred 
through a circuit element by several 
methods. In one method, kinetic energy 
is transferred between adjacent elec- 
trons within the molecular structure of 
a conductor. This method is employed 
in switches, rheostats, and other devices 
which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 

In asecond method, individual elec- 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad- 
vantage that both the rate and the di- 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 
inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 


In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt- 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc- 
tion of current flow are known as recti- 
fiers. Ail such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they havea finite current- 
carrying capability. 

Rate-control requirements in elec- 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec- 
ond. Tubes which provide this form of 
control are known generically as ampli- 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec- 
tional current regardless of the kind of 
energy furnished by the power source. 


Basic Considerations 


In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 


The internal electric field is estab- 
lished by connection of a source of po- 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
field tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plate 
voltage. 


Vacuum Tubes 


Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf- 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in- 
tense negative field created by new elec- 
trons reaching the emitting surface re- 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 


The approximate distribution of 
the space-charge electrons in the ab- 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 
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the region nearest the cathode. The gen- 
eral relationship between plate voltage 
(Ep) and plate current (Ip) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region Eo to E,), only the loosely bound 
electrons on the outer surface of the 
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space charge are xuttracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region I; to E.), the re- 
lation between plate voltage and plate 
current is nearly linear. When operated 


PLATE CURRENT 


m 
Oo 


cy £2 
PLATE VOLTAGE 


Bree 


in this region, a two-clectrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or rp), 
and the plate current follows the normal 
Ohm’s-Law relationship. 


At plate voltages higher than Es, an 
increase in plate voltage does not pro- 
duce a proportional increase in plate 
current because practically the full emis- 
sion capabilities of the cathode are being 
utilized. The voltage at which essentially 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by Es. 


Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be- 
cause they are entirely nonmechanica] 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can he designed to 
withstand very high inverse voltages. 
The substantially linear relationship be- 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi- 
cation (detection) of radio signals. 


Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch- 
ing device and, therefore, does not pro- 
vide any power gain. However, the con- 
trol of circuit currents by means of elec- 
tric fields can be extended to include 
amplification, oscillation, and other func- 
tions involving actual power gains by 
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the addition of a third electrode called a 
grid between cathode and plate. When 
the grid is placed relatively near the 
cathode, the application of small volt- 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con- 
tro] characteristics may be obtained by 
the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec- 
tion. 

Electrons accelerated by even mod- 
erately high plate voltages may acquire 
enough kinetic energy so that they dis- 
lodge equal or greater numbers of elec- 
trons when they strike the plate. Emis- 
sion produced in this manner is known 
as secondary emission. 


Like primary electrons, secondary 
electrons are attracted to a positive elec- 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec- 
trons approaching the plate. Although 
an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 
and thus increases secondary emission. 


Although secondary emission is fre- 
quently employed in special multi-elec- 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec- 
tion. 


Gas Tubes 


In a vacuum tube, space charge in- 
hibits the release of electrons from the 
cathode, and thus limits the plate cur- 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 


however, by other methods--for exam- 
ple, by the introduction of a controlled 
amount of mercury vapor or inert ga- 
in the tube. 


When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be- 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre- 
cautions in circuit design, physical in- 
stallation, and operation which are not 
necessary with vacuum tubes. These ad- 
ditional requirements are discussed in 
the Rectifier Considerations Section. 


Generic Tube Types 


In tube terminology, generic type 
names such as ‘“‘diode,” ‘‘triode,”’ 
“‘tetrode,” and ‘‘pentode’”’ indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve- 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 


Diodes 


The diode types listed in this Man- 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur- 
rent. 


Tubes which contain a single diode 
unit, suchas the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti- 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 3 shows graphical 
symbols for a filament-type half-wave 


rectifier and a heater-cathode-type full- 
wave rectifier. 

Gas rectifiers have a very small in- 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re- 
quiring relatively constant output volt- 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af- 
fected by bulb temperature. Control of 
bulb temperature and other special con- 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 


In a vacuum rectifier, the internal 
voltage drop is approximately pro- 
portional to the load current. Conse- 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro- 
vide us good regulation of output volt- 
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age as gas types In applications involv- 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider- 
ations. Certain heater-cathode-type vac- 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 
gas types. 


Triodes 


In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid, is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral] of fine wire surrounding the cath- 
ode, although wire-mesh and grating- 
type grids may also be used. 

Because of its open construction, 
the grid does not appreciably obstruct 
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the movement of electrons from cathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can increase or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 
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used as an amplifier. In a typical ampli- 
fier circuit, such as that shown in Fig. 6, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage de plate supply and the elec- 
trical impulse to be amplified, the in- 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia- 
tion of the grid-cathode voltage causes 
the de power drawn from the plate sup- 
ply to appear as ac power in the load. 
The power required by the grid for com- 
plete control is ordinarily only a fraction 
of the power developed in the load cir- 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the de 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio- 
freguency and radio-frequency ampli- 
fiers, power triodes may be used in suit- 
able circuit arrangerrents for oscillation, 
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freyuency multiplication, modulation, 
and various special purposes. 

The plate, cathode, and other elec- 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 
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capacitances exist between grid and 
cathode, grid and plate, and plate and 
cathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
microfarads, they may have substantial 
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effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, Cgp, provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi- 
cient energy may be fed back through 
this path to cause uncontrolled regener- 
ation or oscillation. Although this type 
of internal feedback is frequently em- 
ployed in oscillator circuits, it is unde- 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re- 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech- 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 
Tetrodes 


Internal feedback between plate 
and grid, and the resulting need for neu- 
tralization in triode radio-frequency am- 
plifiers, can be minimized by incorpora- 
tion of a second grid (the screen grid) 
between the grid No.1 (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
cathode, control grid, and plate are 
known generically as tetrodes. 


When a tetrode is used as an ampli- 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by- 
passed to the cathode through a capaci- 
tor having a very low impedance at the 
operating frequency. This capacitor di- 
verts signal-frequency alternating cur- 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 
feedback path between plate and control 


grid. The screen grid acts as an electro- 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi- 
ble over the range of frequencies for 
which the tube is designed. 


Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in- 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.1 a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 


The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia- 
tion of the de screen-grid potential, or 
to modulate the tube output econom- 
ically by the application of signal volt- 
age to the screen grid, as well as to the 
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control grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 
voltage to prevent undesired modula- 
tion of the tube output. 


Because the use of a grid No.2 or 
screen grid reduces internal coupling be- 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci- 
tance is unavoidable, however, and in- 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 


se SS 


operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the mechanical lay- 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap- 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli- 
cations involving high radio frequencies 
and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur- 
ther information on this subject is given 
in the Power-Tube Circuit-Design Con- 
siderations Section. 


If the negative excursion of the out- 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result- 
ing decrease in plate current causes a 
corresponding risein plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav- 
ing equivalent plate-input rating, is em- 
phasized considerably when there is 
secondary emission from the plate. 


The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power- 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig- 
nal frequency and other spurious fre- 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob- 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 


The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 
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makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action, may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna- 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 


Pentodes 


The limitation imposed on the plate- 
voltage swing of a tetrode by “‘dynatron 
action’ can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 


When a pentode is used as an ampli- 
fier, the grid No.3 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negative electrostatic field between them. 
Although this field is not strong enough 
to prevent the desired movement of high- 


velocity primary electrons from screen 


grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward to thescreen grid. Con- 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor- 
tion that occur under the same condi- 
tions in a tetrode. 


The grid No.8 or suppressor grid 
may be connected internally to the cath- 
ode, as in the 1618, so that it is automati- 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentodes, however, the 
suppressor grid is an independent elec- 


———— ees Power-Tube Fundamentals — 


trode which can either be connected ex- 
ternally to the cathode or operated at a 
positive or negative potential with re- 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al- 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen- 
erally a more effective control electrode 
because it requires much less signal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
screen grid minimizes undesirable cou- 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 


Beam Power Tubes 


The power-handling ability of a tet- 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 
aligned with the control-grid wires to 
direct the flow of electrons through the 
screen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or ‘‘beams”’ which 
tend to pass between the wires of the 
screen grid. Because relatively few elec- 
trons impinge on the screen grid, a sub- 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. 


In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 


other undesirable effects of secondary 
emission from the plate can be mini- 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec- 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate. 
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In parallel-plane beam power tubes, 
stray secondary electrons may be pre- 
vented from reaching the screen grid by 
paths outside the effective field of the 
space charge by the incorporation of 
special beam-confining electrodes opera- 
ted at cathode potential. 


In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, i.e., they require 
very little driving power in relation to 
obtainable power output. Theuse of beam 
power tubes in multi-stage equipment, 
therefore, minimizes thenumber of stages 
required to obtain a specific power gain. 


These tube types are especially use- 
ful as buffer-amplifier tubes, final-am- 
plifier tubes, and frequency-multiplier 
tubes in transmitters and other types of 
radio-frequency power equipment. Beam 
power tubes are also widely used as audio- 
frequency power-amplifier tubes and 
modulator tubes, and in certain types of 
oscillator circuits. 


Construction and Materials 


Although power tubes may vary 
widely with respect to physical form, 
size, and terminal arrangement, they 
utilize two general forms of plate con- 
struction. Ininternal-plate construction, 
the plate is completely enclosed within 
the glass envelope, and electrical con- 
nection is made to a cap on the envelope 
or to a base pin, as shown in Fig. 10 (a). 
In external-plate construction. the plate 
electrode usually forms part of the tube 
envelope, so that the outer surface of the 
plate is exposed, as shown in Fig. 10 (b). 
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Generally, internal-plate tubes re- 
quire either natural convection cooling 
or forced-air cooling. Because the heat 
from the plate must first radiate to the 
envelope beforeitis dissipated, the power 
handling capability of such tubes is lim- 
ited. External-plate types have a greater 
cooling efficiency because the heat from 
the plate can be directly dissipated by 
various methods of cooling. In some 
tubes, a radiator is attached directly to 
the plate to increase the area of the cool- 
ing surface. Other external-plate tubes 
use conduction or liquid cooling to im- 
prove heat dissipation andincrease power 
handling capability. 

Most RCA external-plate tubes have 
a cylindrical type of construction which 
provides the following advantages. Short 
effective heat paths from the control grid 
and screen grid result in cooler operation 
and, consequently, in lower grid emis- 
sion. The larger plate of a cylindrical tube 
provides greater heat dissipation, and 
the compact cathode requires less heater 
power. In addition, uniform thermal ex- 
pansion of the electrodes results in con- 


stant interelectrode spacing over a wide 
range of temperatures. 


Cathodes. 


The most efficient practical cath- 
odes for power tubes utilize thermionic 
emission. Because such emission varies 
exponentially with temperature, a power- 
tube cathode must be operated at a con- 
stant temperature if substantial varia- 
tions in emission are to be avoided. Be- 
cause of the practical djfficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe- 
cific voltage and a specific current. Spe- 
cific values of heating voltage and cur- 
rent for each tube type are given in the 
Tube Types Section. 


A directly heated cathode, or fila- 
mentary cathode, is a metallic conduc- 
tor drawn into wire or ribbon form, as 
shown in Fig. 11. The conductor is heated 
to emitting temperature by its own re- 
sistance to a flow of electric current. 
Emission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic- 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
can be wound or folded to provide uni- 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard- 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con- 
sideration. 


Early filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita- 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten. 
filaments, which are drawn from tung- 
stenslugsimpregnated with thoria (thori- 
um oxide). During tube processing, some 
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of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use- 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen- 
ished from the internal supply of thori- 
um oxide. 


Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “alkaline-earth” oxides, which emit 
electrons freely at much lower tempera- 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci- 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de- 
livering high emission currents and with- 
standing intense positive-ion bombard- 
ment. Quick-heating filaments of spe- 
cially constructed low-conductivity ma- 
terials are incorporated in certain tube 
types designed for use in mobile and 
emergency-communications equipment. 
Tubes such as the 4604 are ready for full 
operation one second after the filament 
is turned on. 


An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin- 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath- 
ode is heated by radiation from a metal 
filament, called the heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater. The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem- 
perature. 


The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan- 
tages from the standpoints of tube opera- 
tion and circuit design. Because the cur- 
rent through the heater wire produces 
no voltage drop in its associated cathode, 
all points of the emitting surface are at 
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the same dc potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper- 
ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 


The heater of a heater-cathode is 
usually a folded or helically wound fila- 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require- 
ments of the tube, the amount of insula- 
tion required between heater and cath- 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re- 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup- 
ply the thermal energy required by the 
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cathode. The insulation must be capable 
of withstanding these high temperatures 
and, in addition, must possess sufficient 
flexibility to accommodate bends of very 
small radius because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi- 
num oxide, or a similar material known 
commercially as “alundum.”’ The insula- 
tion is first applied to the heater as a 
suspension of fine particles in a nitro- 
cellulose binder, and is then sintered in- 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 

One of the newer developments in 
cathode fabrication is the nickel-matrix 
cathode. A band of extremely fine pure- 


nickel powder is sintered on the cathode 
sleeve at a temperature of 1200 degrees 
centigrade to form a sponge-like nickel 
matrix in the active area. After vacuum 
firing to ensure purity, the nickel matrix 
is impregnated with a barium-stronti- 
um coating. The resulting cathode is free 
from arcing caused by cathode peeling, 
is resistant to ion bombardment, and has 
a reservoir of emissive material which 
prolongs operating life. This type of cath- 
ode is especially suitable for tubes used 
in rf applications, hard-tube modulator 
applications, and applications requiring 
ruggedized types. Although the cathode 
requires slightly greater heater power, 
the use of barium-strontium oxide as the 
emissive coating permits operation at 
the relatively low cathode temperature 
of 830 degrees centigrade. 


Heater-cathodes have excellent ri- 
gidity and dimensional stability, and 
permit the use of simpler, more com- 
pact, and more rugged electrode struc- 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec- 
tron transit time. Because tubes using 
these cathodes can usually be operated 
in any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 


Plates 


Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 13. The plates shown 
at (a) and (b) are typical types used in 
tubes having internal-plate construction. 
Figs. 13 (c) and (d) are typical types of 
external plates having integral radiators. 
Fig. 13 (e) shows an external plate of the 
type used in conduction-cooled tubes. 

The plate at (a) is simple and ex- 
tremely rugged. Plates of this type are 
used principally in low- and medium- 
frequency power tubes such as the 810 
and 813. 


The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 
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other electrodes. Plates of this type are 
used in tubes such as the 826. 


Fig. 13 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
Two variations of this design are used to 
increase cooling efficiency, one type has 
solid radial fins and the other has lou- 
vered axial fins. 


The radiator design shown at (d) 
makes possible a simplified arrangement 
in which forced air flows in a direction 
transverse to the major axis of the radi- 
ator. This type of plate is used in tubes 
such as the 8121. 


The plateshownat (e) hasanintegral 
aluminum-alloy conduction cylinder 
from the plate to the tube surface. The 
cylinder is treated to prevent diffusion 
welding of the conduction cylinder to 
the clamping surface of the conduction 
cooling system during high-temperature 
operation. A typical conduction-cooled 
tube having this type of plate is the 7844. 


Internal plates may be made of many 


materials, depending on the tube require- 
ments. Nickel is often used for the plates 
of power tubes which operate at moder- 
atetemperatures becauseit can beformed 
readily into complex shapes and has the 
advantage of light weight, so that elabo- 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“carbonizing,’”’ in which a closely ad- 
hering layer of amorphous carbon is de- 
posited on the surface of the nickel. 


The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de- 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 


Pure copper is now used extensively 
in external-plate designs for tubes in var- 
ious power ranges and physical sizes. In 
tubes of this type, the copper plate forms 
part of the envelope, and forced-air or 
water cooling is used to maintain the 
temperatures of the copper and of the 
seal at safe values. With the aid of these 
cooling methods, tubes of relatively small 
physical size can handle very large 
amounts of power. 


Other metals used for tube plates 
includematerialssuchastungsten,molyb- 
denum, tantalum, and graphite. Zir- 
conium is sometimes applied as a coat- 
ing. The use of graphite, tantalum, or 
zirconium provides“‘getter’’ action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
tosome form of surface treatment during 
processing to improve their thermal 
efficiency. 


Grids 


The grids of internal-plate types 
are generally constructed of individual 
wires arranged in parallel and welded to 
siderods, or of a single wire wound in 
spiral form and swaged to the siderods, 
or of a cage formed of individual rods. 

In many external-plate beam power 
tubes, such as the compact ceramic-metal 
cermolox line of beam-power tubes, the 
grid cages are formed from concentric 
cylindrical metal blanks which are brazed 
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together at the proper spacing for the 
control and screen electrodes. The blanks 
are then cut simultaneously to form pre- 
cision-aligned grids by an electrical-dis- 
charge machining process. Fig. 14 shows 
some of the typical grid structures used 
in beam power tubes. 

Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or of a nickel-manga- 
nese alloy. Because of its physical posi- 
tion between the cathode and the plate, 


(a) 


the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec- 
trons. Its tendency to emit electrons is 
further increased if it becomes contami- 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. 

Because power tubes are often oper- 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en- 
ergy to liberate large numbers of second- 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 


Getters 


A chemical “‘getter”’ is often used in 
electron tubes to absorb residual gases. 
The getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is “‘flashed.” 
The getter material is usually concen- 
trated in a small capsule, ribbon, or 
“tab,” and is “flashed” or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 


main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 


Envelopes 


Many small- and medium-sized low- 
frequency power tubes having internal- 
plate construction use simple cylindrical 
soft-glass envelopes and have the low- 
voltage electrode leads brought out 
through the base. ‘‘Hard”’ glasses of the 
borosilicate type are used for the envel- 
opes of many medium- and high-power 
radiation-cooled tubes, particularly 
where compact construction is necessary 
to meet electrical-design requirements or 
equipment-space limitations. These 
glasses have relatively high softening 
temperatures, low rates of expansion, 
high electrical resistance, and excellent 
resistance to abrasion and “‘weathering.”’ 


Aside from the insulating materials 
employed in envelopes and bases, insula- 
tion is used in tube construction for elec- 
trode spacers. Spacers must be made of 
material which is unaffected by heat and 
can be formed with extreme accuracy. 
In small, glass-bulb type, low-power 
tubes, spacers are generally disks or wa- 
fers of high-quality mica; in larger tubes, 
they are usually bars or cross-arms of a 
low-loss refractory insulating material. 


In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes sometimes incorporate special 
structural features which absorb vibra- 
tion and mechanical shocks transmitted 
through the envelope. Refractory spacers 
are usually equipped with shock-absorb- 
ing metal springs at the points of con- 
tact with the envelope. However, insome 
power tubes, the cage grids have a canti- 
lever design which eliminates the need 
for such insulating spacers and results 
in a simplified construction using fewer 
parts. 


In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec- 
trode structure are utilized in the tube 
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envelope. For example, in metal-glass 
types such as the 6161, the metal sec- 
tions of the envelopes, which are exten- 
sions of the internal electrodes, provide 
convenient terminal connections, espec- 
ially in cavity-type circuits. The inter- 
mediate glass sections provide the re- 
quired interelectrode spacing and insu- 
lation. 


As a result of new processing tech- 
niques, high-alumina ceramic is now 
widely used in tube envelopes and 
spacers. The flat surfaces of the ceramic 
spacers can be economically ground and 
metalized for use in the assembly of the 
metal parts. In the metalizing process, a 
finely divided molybdenum powder sus- 
pended in a binder s applied to the 
spacer by an adaptation of the silk- 
screen printing process and sintered on- 
to the surface. The spacers are then 
nickel plated to improve the wetting ac- 
tion during brazing. Metalized spacers 
can be used as part of the tube envelope. 


This type of envelope structure per- 
mits realization of good tube efficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac- 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities, heat-radiating sur- 
faces, and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 


In several] ceramic-metal tubes, the 
plate sections of the envelopes are fitted 
with special radiators which make it 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela- 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre- 
quency metal-glass tubes provide exter- 
nal shielding between the grid-No.1 and 
plate sections. In the 7552 and other 
“‘pencil’’-type tubes, the flange-type grid 
sections of the envelopes act as shields 
between the plate and cathode sections 
and thus minimize feedback when these 
tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 


Power-Tube Applications 


The power tubes listed in this Man- 
ual represent the RCA types most fre- 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre- 
quencies up to approximately 3000 meg- 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu- 
lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 

Amplification 

Although power-tube applications 
may involve different circuit arrange- 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.1 ina 
multigrid tube) and the cathode, and 
the output is taken from the plate cir- 
cuit. (Oscillator service may be con- 
sidered a form of amplifier service in 
which the output is fed back to the in- 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and 
plate current when all other electrode 
voltages are held constant. This rela- 
tionship, called the ‘“‘mutual”’ or “‘trans- 
fer’’ characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation- 
ship is universally recognized by tube 
manufacturers and equipment designers. 


In this system of classification, a 
portion of the generalized mutual char- 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre- 
senting respectively the ‘‘linear’’ region, 
the region in the immediate vicinity of 
plate-current cutoff, and the region be- 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 


the corresponding region of the charac- 
teristic. 


In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 


In class B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur- 
sions of grid voltage. In this type of op- 
eration, plate current flows for approxi- 
mately one half (180 degrees) of each 
cycle of an alternating grid voltage. 
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In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur- 
sions which are positive with respect to 
the cutoff point. In this type of oper- 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
cycle of an alternating grid voltage. 


A fourth class of operation, class 
AB, is also used. In this class of oper- 
ation, the operating point is in the lower 
portion of region A so that the tube re- 
sponds unequally to positive and nega- 
tive grid-voltage excursions above a cer- 
tain amplitude. Consequently, the dura- 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter- 
nating grid voltage. In this service, plate 
current flows for more than one half 


(180 degrees) of each cycle, but for less 
than the entire cycle. 

The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2 may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class A; or class AB, 
and AB, operation. 


Class A Amplifiers 


The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered on a linear partion of the dy- 
namic transfer characteristic by the use 
of a suitable negative grid bias. The am- 
plitude of the driving signal (alternating 
grid voltage) is controlled so that the grid 
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is never driven sufficiently negative with 
respect to the cathode to cut off the plate 
current of the tube. Plate current, there- 
fore, flows during the entire signal cycle 
(360-degree conduction). Although the 
general terms of class A operation per- 
mit the use of the grid-current region 
(class A, operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi- 
tive with respect to the cathode and, 
zonsequently, does not draw current. 
Under these conditions (class A; oper- 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 
to less than 5 per cent of full output in 
triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 
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choice of operating conditions. For sym- 
metrical driving voltages, the de plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 


Because operation ofa class A am- 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con- 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited.The 
highest theoretical plate-circuit effici- 
ency (ratio of output power to input 
power) obtainable under class A condi- 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen- 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 


Although class A power amplifiers 
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have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re- 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 
driven by low-cost voltage amplifiers 
employing direct coupling or simple re- 
sistance-capacitance coupling networks. 
Because the average plate currents re- 
main substantially constant, plate sup- 
plies need not be designed for good regu- 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. 

The power output required for a 
particular application may be obtained 
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either from a single tube having suitable 
ratings, or from two or more tubes oper- 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient electricaliy 
and the simplest mechanically, parallel 
and push-pull stages can provide sub- 
stantial amounts of power output from 
relatively small and inexpensive tubes 
operating at low plate voltages. 


In general, the power output that 
can be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im- 
proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be- 
cause it does not require a change in cir- 
cuit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har- 
monic output unless certain precautions 
discussed in the Power-Tube Operating 
Conditions and Adjustments Section are 
observed. 


A push-pull stage requires a driv- 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 
and a center-tapped output transformer 
or load. Because push-pull operation in- 
creases effective plate resistance, it re- 
sults in poorer output regulation. How- 
ever, it provides a number of very 
important advantages. 


Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub- 
stantially reduced in relation to the total 
power output. Consequently, a push- 
pull stage can deliver output of sub- 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it can de- 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob- 
tained without an increase in plate volt- 
age by the use of a plate-to-plate load 
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resistance only slightly larger than that 
recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu- 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 


Hum caused by the presence of rip- 
ple in de plate, screen-grid (grid-No.2), 
or bias (grid-No.1) supply voltages, or 
by the use of ac filament or heater volt- 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre- 
quently eliminates the necessity for at- 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 


Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. They are also inherently 
capable of better high-frequency re- 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub- 
stantially less shunting of the input and 
output circuits. 


Class B Amplifiers 


The highest efficiencies and power 
outputs attainable in linear amplifiers 


Fig. 17 
are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 


zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor- 
tion and is similar to that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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even-harmonic distortion and amplifica- 
tion of both positive and negative por- 
tions of the signal waveform. In class B 
rf amplifiers, on the other hand, com- 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
stages by the use of a tuned plate-tank 
circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis- 
sible for class A operation without danger 
of exceeding maximum plate-input rat- 
ings. The use of higher plate voltage and 
operation in the positive-grid region re- 
sults in power outputs of four to six 
times the class A output. 


Theoretically, the highest plate- 
circuit efficiency that can be achieved 
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under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur- 
rent and grid current vary with the am- 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea- 
sons, bias must be obtained from a sepa- 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 


As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shown in Fig. 
18, the plate current never falls to zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point. This 
“‘switching’’ action results in the genera- 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave- 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
i.e., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir- 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
“lower bends’’ so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 


Because of their linearity and rela- 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out- 
put amplifiers in rf transmitters employ- 
ing “‘low-level” amplitude modulation. 
Modulation applied to the final or out- 
put stage of a transmitter is called ““high- 
level”? modulation; that applied to any 
stages preceding the final stage is called 
“low-level”? modulation. When ‘“‘low- 
level’? amplitude modulation is em- 
ployed, any stages following the modu- 
lated amplifier must be linea amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 
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B linear rf output stage is shown in 
Fig. 19. 


The quiescent plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi- 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym- 
metrical modulating voltages, the aver- 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 

The high degree of linearity re- 
quired for the reproduction of complex 
modulated rf waveforms may be ob- 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu- 
lated driving signal. Consequently, bias, 
tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 
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much more critical than those for other 
types of rf power amplifiers. 

Class B linear amplifiers are used as 
output amplifiers in single-sideband, 
suppressed-carricr radiotelephone 
transmitters. Because of the specialized 
modulation used in this type of trans- 
mission, the rf linear amplifiers for this 
service are discussed under Power-Tube 
Circuit-Design Considerations. 
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Class AB Amplifiers 


Multigrid tubes and low-mu triodes 
are not usually recommended or rated 
for use as class B audio-frequency am- 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-mu triodes re- 
quire uneconomically large fixed-bias 
voltages and relatively high driving 
power. These types can, however, de- 
liver relatively high output with low 
distortion and good efficiency when 
operated under class AB conditions. 

Class AB operation is an inter- 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 20. Like 
class B operation, it results in severe 
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even-harmonic distortion and, conse- 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Because of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can thus deliver a higher maximum 
power output. 

On small input signals, operation 
takes place over a substantially linear 
region of the characteristic, and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 
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In class AB, operation, the grid is 
never driven sufticiently positive to draw 
current. Because no driving power is re- 
quired under these conditions, class AB, 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou- 
pling. In class ABg operation, the gridis 
driven positive by the larger input sig- 
nals and, therefore, draws current. Class 
AB, amplifiers thus require driving 
power, but can deliver substantially 
higher power outputs than class AB; 
amplifiers because of the larger plate- 
current swings that can be achieved. 


The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia- 
tion is smaller under class AB, than 
under AB, conditions. Consequently, 
plate and screen-grid (grid-No.2) sup- 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class AB, amplifiers, al- 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must he 
used for class AB, amplifiers. 


The plate-circuit efficiencies that 
can be attained in class AB, amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB; amplifiers. 


Class C Amplifiers 


Maximum power output and plate- 
circuit efficiency can be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
waveform of the driving signal. Class C 
amplifiers can be modulated linearly, 


however, and are extremely useful as rf 
power amplifiers, frequency multipliers, 
and oscillators. 


A class C amplifier is operated with 
a negative control-grid (grid-No.1) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
21. The quiescent plate current, there- 
fore, is zero, and the tube responds 
only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi- 
cated by the shaded areas of the input- 
signal waveform in Fig. 21). In practice, 
the grid is excited by an rf voltage hav- 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita- 
tion voltage but contain very strong 
odd- and even-order harmonic compo- 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv- 
ing voltage. For a given pulse height, 
the average or dc value of the plate cur- 
rent is determined by the pulse width 
(t.e., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 


The power output of a class C am- 
plifier is proportional to the square of 
the plate voltage. Maximum power out- 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup- 
ply it with a substantial amount of driv- 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re- 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con- 
duction angles usually cannot be ob- 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv- 


ing-power requirements, which increase 


as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 


The large grid-bias voltages re- 
quired by class C amplifiers are con- 
veniently and economically obtained by 
grid-rectification of the driving voltage 
(grid-resistor bias). This type of bias 
automatically adjusts itself to the am- 
plitude of the excitation voltage to main- 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
be applied between the plate and cath- 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita- 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci- 
dentally removed.) 


Class C Telegraphy 


The term ‘Class C Telegraphy”’ 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes ‘“‘straight-through’”’ 
rf power amplifiers which arenot“‘keyed”’ 
or modulated as well as those which are 
actually “keyed” for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 


The circuit of a typical ‘‘straight- 
through” class C rf amplifier employing 
a beam power tube is shown in Fig. 22. 
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The output circuit or “plate tank’ is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust- 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 


Triode “straight-through’’rf ampli- 
fiers must be neutralized to prevent self- 


9 


I 


Power-Tube Applications —— ) A 


oscillation resulting from internal feed- 
back through the grid-plate capacitance. 
Multigrid-tube ‘“‘straight-through” am- 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 


The circuit of a ‘“‘keyed”’ class C rf 
amplifier is essentially the same as the 
one shown in Fig. 22 except that a 
“key” (a manually or automatically 
operated switch) is inserted in the plate, 
screen-grid, or cathode circuit. 


The circuit and operating condi- 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 28 and described above. 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de- 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 


The plate current of a class C am- 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.1) bias and, in the 
case of certain pentodes and heam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu- 
lated in amplitude by varying one or 
more of its de electrode voltages in ac- 
cordance with the amplitude variations 
of an audio or video signal. 

Distortionless modulation requires 
that the relationship between the dc 
control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver- 
age power output 1.5 times the unmodu- 
lated output. 

Plate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 


must not exceed two-thirds the maxi- 
mum values for class C telegraphy. For 
control-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis- 
sible de plate input is even smaller, 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 


The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-half the de 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the de plate current of the modulated 
amplifier and the dc supply voltage and 
current of the modulated-electrode cir- 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical “‘sideband”’ signals. 

The method of modulation that 
provides the greatest plate-circuit effi- 
ciency and linearity is plate modulation. 
In this method, the modulating volt- 
age is connected in series with the de 
plate supply for the class C amplifier, 
as Shown in Fig. 23. In a beam power 
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tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with- 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt- 
age is modulated simultaneously with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If screen- 
grid voltage is obtained from a separate 
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supply, the method shown in Fig. 24(a) 
may be used. If screen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
24(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 
de inputs to the plate and screen-grid 
circuits. 


A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 24(c).The re- 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the de screen-grid voltage di- 
vided by the de screen-grid current. 


The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 


Control-grid (grid-No.1) or “grid- 
hias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 


In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing 
between zero and twice their unmodu- 
lated values on the peaks of the modu- 
lating signal. The de plate voltage, there- 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out- 
put are almost identical with those for 
class B rf service. 


The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi- 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
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rier and the bias supply for the modu- 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 


Because pentodes and beam power 
tubes are substantially free from the sec- 
ondary-emission effects which occur in 
other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Sereen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu- 
lation. 


When screen-grid voltage is ob- 
tained from aseparatesupply, the modu- 
lating voltage may be connected directly 
in series with thesupply circuit, as shown 
in Fig.25(a).When screen-grid voltage is 
obtained by the series-resistor method, 
itis generally necessary tousethe ‘‘clamp- 
tube’? method of modulation shown in 
Fig. 25(b). 

Suppressor-grid (grid-No.3) mod- 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
screen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative de bias voltage in addition to 
the modulating voltage. This bias volt- 
age is adjusted so that the plate current 
and rf output current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg- 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 
power because the suppressor-grid is not 
driven positive. Suppressor-grid modu- 
lation has only limited application, how- 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 


Cathode modulation combines the 
characteristics of plate and grid-bias 
modulation. The modulating voltage is 
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introduced in the common dc cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt- 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
a plate-circuit efficiency proportional to 
the amount of modulating power avail- 
able. However, the power output ob- 
tainable is less than that obtainable with 
plate modulation. 


The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima- 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or ‘‘clamp-tube” screen-grid modulation, 
it is usually practicable to use resistance- 
capacitance or impedance coupling be- 
cause little or no modulating power is 
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required. In other cases, it is usually 
necessary to employ transformer cou- 
pling to obtain proper impedance match- 
ing and most efficient use of the avail- 
able modulator power. 


The bypass capacitors shown in 
Figs. 23 through 25 should have very 
low reactance at the rf carrier and side- 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu- 
lated de supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-secondary turns ratio, N,/Nz2, equal 
to »/Z1/E, where I and E are the aver- 
age current and dc input voltage of the 
modulated circuit, respectively. 


The value used for I in this calcu- 
lation is the current under carrier condi- 
tions (no modulation). In the case of 
plate modulation it is the total de plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the de plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the de grid current and E the grid-bias 
voltage. 


Frequency Multiplication 


Any amplifier which generates har- 
monics can be used as a frequency multi- 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse. The fundamental 
and other harmonics may then be elimi- 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro- 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob- 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
bands (such as those assigned for ama- 
teur service) from a single oscillator cir- 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be- 
tween 3.5 and 3.58 megacycles per sec- 
ond) can be used with a series of fre- 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 
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Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions. When 
a class C amplifier is operated under 
the conditions normally employed for 
“straight-through’’ amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonics represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se- 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre- 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “‘straight- 
through” class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap- 
idly as the degree of multiplication is 
increased. 


Frequency multiplication of more 
than four is seldom practicable in a sin- 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
Although a triode frequency multiplier 
does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform and thus in- 
crease the output at the desired har- 
monic frequency. 


Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand- 
point, this difficulty can be minimized 
by the use of beam power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out- 
put regulation can be obtained in dou- 
bler service by the use of a “‘push-push”’ 
circuit such as that shown in Fig. 26. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 
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the excitation voltage. Because the plates 
are connected in parallel, two pulses of 
plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 
the output impedance to one-half the 
value for one tube. 
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Additional information on the char- 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Circuit-Design Considera- 
tions Section. 


Oscillators 


RF power oscillators are usually 
class C amplifiers which obtain excita- 
tion from their own output circuits and 
employ either quartz crystals or induct- 
ance-capacitance tuned circuits as fre- 
quency-determining elements. Crystal- 
controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper- 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re- 
lated frequencies. In general, mechanical 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than ahout 20 megacycles per 
second. A technique known as ‘‘overtone 
operation,’”’ however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega- 
cycles per second and higher. Repre- 
sentative crystal oscillators are shown 
in the Circuits Section. 


Inductance-capacitance frequency- 
determining elements are used for oscil- 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in crystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employedin very-high-frequency 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre- 
quency-determining elements. 


Circuit Configuration 


The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the “‘drive’’ elec- 
trode, the plate as the ‘‘output’”’ elec- 
trode, and the cathode as the “‘ground’’ 
or reference electrode common to the 
input and output circuits of the tube. 


As mentioned previously, a grid- 
drive triode rf amplifier must be neu- 
tralized to cancel the regenerative feed- 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali- 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu- 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza- 
tion at frequencies of more than a few 
hundred megacycles. Although multi- 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 
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shorter electron-transit time, and be- 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal- 
lation in coaxial and cavity-type uhf 
tank-circuit components. 

In many cases, this difficulty may 
be overcome by the use of ‘“‘cathode- 
drive”’ circuits such as that shown in 
Fig. 27. In this method of operation, the 
cathode is the “‘drive’’ electrode and the 
grid is the ‘“‘ground”’ electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 
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and reduces internal feedback in the 
same manner and to approximately the 
same degree as the screen grid (grid 
No.2) of a multigrid tube. 


A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, rp, and 
load resistance, R,, in series. This addi- 
tional power is not wasted, however, but 
is added to the output because the driv- 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci- 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci- 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 


A “cathode follower,’ shown in 
Fig. 28, is a grid-drive amplifier in which 
the cathode is used as the output elec- 
trode and the plate as the ground or 
common terminal of the input and out- 
put circuits. Because the grid-cathode 
capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con- 
ventional grid-drive amplifier and, con- 
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sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex- 
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ternal cathode resistance, R,, and the 
plate resistance, r,, of the tube in paral- 
lel, can be made as low as desired by the 
use of a suitable cathode resistor. Be- 
cause the driving voltage and output are 
both developed across Rx, the voltage 
gain cannot exceed unity. Substantial 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 


Because the voltage gain of a cath- 
ode follower is always less than unity, 
this type of amplifier cannot oscillate 
and, therefore, does not require neu- 
tralization, regardless of the operating 
frequency. 


Power-Tube 


Circuit-Design 


The performance of a power tube 
depends not only on the conditions un- 
der which the tube is operated but also 
on the design of the associated circuits. 


Proper circuit design assures eco- 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera- 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro- 
tection for the equipment, as well as 
greater personal safety: 


In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen- 
erated at a low power level. This signal 
is then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre- 
quency, phase, or instantaneous ampli- 
tude.Consequently,the individual stages 
usually operate under substantially dif- 
ferent conditions. Power-tube equip- 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in- 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup- 
ply circuits; design of circuits for con- 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi- 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 


In af equipment, all stages usually 
operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The de input 
to the tubes is constant, and power out- 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 
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cutoff tubes. Input, interstage, and out- 
put coupling is fixed, and control of 
over-all frequency response, where re- 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent self-oscillation or minimize 
distortion. 


In rf power-tube equipment, all 
stages usually operate into resonant 
loads. In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also be 
capable of operating at any frequency 
within one or more bands. The power 
output of an rf stage is controlled by ad- 
justment of the dc input, rf excitation, 
and loading. In transmitters, considera- 
tion must also be given to the design of 
‘‘keying’’ or modulating circuits. Be- 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex- 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 


Stabilization of rf equipment usually 
involves the elimination not only of self- 
oscillation, but also of undesired har- 
monics, and may also involve the isola- 
tion and elimination of parasitic oscilla- 
tions in circuit components and wiring. 


Tube Selection 


The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de- 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-supply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de- 
sign, driving power is discussed at 
greater length later in this section. Me- 
chanical considerations such as equip- 
ment space limitations, layout, and ven- 
tilation, as well as economic considera- 
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tions, also affect tube selection. 


An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat- 
ings for a particular application can be 
made from the power-tube selection 
guides in the Application Tables Section. 
The final selection is then made by com- 
parison of the technical data for the in- 
dividual types. 


In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con- 
sideration in the design of a transmitter, 
it is desirable to select types which re- 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 


Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Technical Data Section. 


Multiple-Tube Stages 


Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur- 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic- 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har- 
monics, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 


Zero-signal or average plate cur- 
rents in multiple-tube stages are most 
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easily equalized by means of individual 
grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 
Fig. 29. 


Multiple-tube stages employing 
beam power tubes and other multigrid 
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types should be provided with individ- 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.1) bias. Such adjustments make 
it possible to avoid excessive screen-grid 
dissipation in individual tubes and are 
frequently of considerable aid in obtain- 
ing plate-current equalization. 


AF Power Amplifiers 


Class A af power amplifiers do 
not normally draw grid current or re- 
quire driving power. Furthermore, they 
draw substantially constant plate and 
screen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 
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peak driving voltage; (2) the selection class AB1 af power amplifiers are sub- 
of input and output coupling devices stantially the same as those for class A 
having the desired frequency and im- amplifiers, except that special considera- 
pedance characteristics; (3) theselection tion must be given to the characteristics 
of bypassing and decoupling components _ of plate and screen-grid (grid-No.2) sup- 
necessary to minimize hum, assure sta- ply circuits, and to the method used for 
bility, or improve the over-all frequency obtaining grid bias. Because the average 
response. plate and screen-grid currents of a class 

For this class of amplifier,the driver AB, amplifier vary with the amplitude 
may be a class A voltage amplifier and of the driving signal, serious distortion 
the input-coupling device a simple re- and inadequate power output may re- 
sistance-capacitance network. Resist- sult on large input signals unless plate 
ance-capacitance coupling provides good and screen-grid supply voltages are well 
frequency-response characteristics eco- regulated and the bias is extremely sta- 
nomically and permits the use of simple ble. For optimum performance, plate- 


CLASS A POWER 
DRIVER AMPLIFIER 


ae — aE 7 Te u 
INPUT \I( 5 >| fe Ove 


fort O PLATE 


OF PEATE 
SUPPLY SUPPLY 
VOLTAGE VOLTAGE 


Fig. 30 


phase-inverter circuits for driving push- supply regulation should be within 10 
pull stages. Transformer coupling can per cent, screen-grid-supply regulation 
also be used between the driver and the within 5 per cent, and grid-bias-supply 
class A power amplifier. Interstagetrans- regulation within 3 per cent. 

formers having wide frequency response 


are relatively expensive, however, and amplifiers normally draw grid current 
are seldom used unless a substantial on large input signals and, therefore, re- 
voltage step-up must be obtained be- quire appreciable driving power. Power 
tween driver and class A power amplifier. output, frequency response, and har- 
Plate- and screen-grid-supply cir- monic distortion are critically dependent 
cuits for single-ended class A power am- - on the circuit constants employed in the 
plifiers must be well filtered to minimize amplifier and in the driving circuit. Con- 
hum and undesired coupling with other sequently, the design of a class B or class 
stages in the equipment. These circuits, AB, amplifier involves the design of a 
as well as the cathode-bias resistor, must complete system, including the driver 
also be adequately bypassed tothe cath- stage, the interstage coupling circuit, 
ode at the lowest frequency to be repro- the output (class B or class AB.) stage, 
duced to assure full output from asingle- and the power-supply and bias circuits 
ended stage. When particularly good for both stages. 
response at low audio frequencies is re- The driver must be capable of sup- 
quired in a single-ended stage, it may be plying both the signal power required to 
necessary to use parallel feed, as shown’ drive the class B or class AB; stage to 
in Fig. 30, to eliminate unbalanced de full output and the power lost in the 
from the output transformer and the interstage coupling circuit. 


driver transformer. The driving circuit must also have 
Circuit-design considerations for very good regulation characteristics be- 
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Class B and class AB2 af power 


cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con- 
sequently, it is usually necessary to use 
an amplifier having very low output im- 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class AB, amplifier. If 
the driver stage uses triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 


The interstage or ‘‘driver’’ trans- 
former must provide the proper load for 
the driver under maximum-drive condi- 
tions (i.e., when the input impedance of 
the output stage is minimum) and, there- 
fore, is usually designed as a step-down 
transformer. The step-down ratio re- 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, and the amount 
of harmonic distortion that can be 
tolerated in the output. 


The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB, stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re- 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize de voltage drops which 
might affect the operating bias during 
grid-current flow. 


For maximum power output and 
minimum harmonic distortion, the op- 
erating point of a class B or class AB, 
amplifier must not be affected by the 
normal variations in average plate, 
screen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in- 
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ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op- 
timum performance, plate-supply regula- 
tion for class B and class AB, amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supply regu- 
lation should be within 3 per cent. 

Output transformers for class B and 
class AB, amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min- 
imize the danger of parasitic oscillations 
and “‘ringing.”’ 


Modulators 


An af power amplifier used to modu- 
late a class C rf amplifier must be capa- 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per- 
mit 100-per-cent modulation. In addi- 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate- 
load resistance for the modulator stage. 


The average power, Wa, in watts in 
the modulated circuit is equal to EI, and 
the effective resistance, R2, is equal to 
K./I, where E is the de potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second- 
ary), N:/N2, for the modulation trans- 
former is then given by 
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where R; is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and R:, is the effective re- 
sistance of themod&lated circuitin ohms. 


Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C 812-A triodes operating under ICAS 
conditions. (Values are given in the tech- 
nical data for the 812-A under Plate- 
Modulated RF Power Amplifier— Class 
C Telephony, Typical Operation.) 


Wea Wa _ 1250) 20140) 175 watts 


This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a de 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator— Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 
1250 
Ras 250 0s0 ct te 
or approximately 4500 ohms. 


Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N,_ [5100 _ 
N, WV 4500 — 


Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod- 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val- 
ues are given in the technical data for 
the 813 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 24(c). 


Wa_ (2000) (0.200+0.040) 

oun 2 
This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a de 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu- 
lator— Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva- 
lent resistance of the 813 plate and screen- 
grid circuit is 


it (approx.) 


Wo= =240watts 


2000 
Rz= 9300--0.040 °° 
or approximately 8400 ohms. 
Consequently, the turns ratio (pri- 
mary to secondary) required for the 
modulation transformer is 


N ee 0.94 ioe 


N. 8400 


In the design of 5 power amplifiers 
for modulator service, consideration 
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should also be given to the magnetizing 
effect of the unbalanced de current flow- 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, a suitable block- 
ing capacitor and af choke should be 
used to isolate the unbalanced de cur- 
rent from the secondary winding. 


RF Power Amplifiers 


Class B and class C rf power am- 
plifiers normally operate into reso- 
nant load circuits which can be designed 
to filter out undesired harmonics of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for ‘‘straight-through”’ 
class B and class C amplifier stages, how- 
ever, as a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order har- 
monic frequencies. 


Linear RF Power Amplifiers 


For single-sideband suppressed- 
carrier (SSB) operation, only one side- 
band is transmitted, and the carrier is 
suppressed to the point of nonexistence, 
as shown in Fig. 31. In an SSB transmit- 
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ter, the signal to be transmitted is usually 
generated at a low frequency, converted 
to the transmitted frequency in one or 
more stages of frequency conversion, 
and amplified to the desired power level 
by linear rf power amplifiers. An SSB re- 
ceiver performs similar functions in the 
inverse order and, except for the demod- 
ulating stage, does not differ significantly 
from the conventional superheterodyne 
communications receiver. 


The generation of SSB signals is 
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simplified by use of a low-level stage 
called an exciter, which amplifies the sig- 
nal to the level necessary to drive the 
power amplifiers of the system. The 
driving power required is usually small 
because high-gain beam power tubes are 
used in most power amplifiers. This driv- 
ing power, which may be as small as a 
fraction of a watt, can be easily obtained 
with receiving-type tubes; however, in 
the special case of zero-bias cathode- 
driven power amplifiers, drive require- 
ments are substantially higher. 


Single-sideband transmission re- 
quires the use of linear rf power ampli- 
fiers because the amplitude and phase 
relationships of thesideband components 
of the signal must be faithfully main- 
tained. The required fidelity may be 
achieved by choosing a power amplifier 
tube having a linear transfer character- 
istic, using feedback circuits to enhance 
the linearity of the stage, and operating 
the power-amplifier tube at almost class 
A operation, within plate dissipation rat- 
ings. High efficiency, however, is best 
achieved by operation at close to class 
B conditions. These conflicting demands 
require a compromise between linearity 
and efficiency. 


Linear rf power tubes should be 
capable of high gain and high plate dis- 
sipation. High gain permits the use of 
receiving-type tubes in the exciter stage 
and enhances reliability by reducing the 
number of stages necessary to achieve a 
specified power level. Power-conversion 
efficiency must also be considered, but 
compromise with linearity should be 
made only after satisfactory distortion 
levels have been achieved. 


The classes of operation suitable for 
linear rf power amplifiers include: class 
A, class AB,, class AB,, class B with 
bias, and class B with zero bias. Class A 
operation is the most linear, but is also 
theleast efficient. Application is generally 
limited to low-power-level amplification. 
Class AB, is the best compromise of 
linearity, efficiency, and gain, except for 
the special cases noted for the other classes 
of operation. Inspecial cases, beam power 
tubes are operated as class AB, ampli- 
fiers when the power level must be main- 
tained at the expense of linearity; under 
similar conditions, low- and medium- 
mu triodes are operated at class B with 
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bias. For high-mu triodes, operation as 
class B with zero bias provides circuit 
simplicity, good linearity, and efficiency, 
but has poor gain and requires high driv- 
ing power. 


Driving Power 


One of the most important con- 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
The data for most newer tube types lists 
“typical” driver-power output, which 
represents circuit and tube losses. This 
value is the actual power measured at 
the input to the grid-No.1 circuit and, 
therefore, changes as the stated condi- 
tions change. The “typical” driving 
power listed in the data for many older 
types indicates only the signal power 
dissipated in the internal grid-cathode 
circuit of the tube and in the resistance 
of the bias circuit. These figures do not 
normally include driving power that 
may be lost in tube sockets or in the 
components and wiring of driving cir- 
cuits, or tube losses due to electron- 
transit-time phenomena, internal lead 
impedances, or other factors. 


The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre- 
quency, tube operating conditions, cir- 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through” amplifiers. At fre- 
quencies up to about 30 megacycles per 
second, total tube and circuit losses are 
approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply- 
ing 3 to 10 times the driving power 
shown in the tube data. 


The driving power available for a 
class C amplifier or frequency multiplier 
should be sufficient to permit saturation 
of the driven tube, 7.e., a substantial in- 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the driven stage. This 
consideration is particularly important 
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when driving power is obtained from a 
series of frequency-multiplier stages be- 
cause such stages have much poorer out- 
put regulation than “straight-through” 
amplifiers. Care must be used, however, 
to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 


Because the average plate and 
screen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con- 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
‘supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when the 
stage is operated as a frequency multi- 
plier. 

In cathode-drive circuits, driver- 
power output and the developed rf power 


(a) 


Fig. 32 


output act in series to supply the load 
circuit. If the driving voltage and grid- 
No.1 current are increased, the output 
invariably increases. Such is not the case 


in a grid-drive circuit, in which a satu-- 


ration effect occurs; i.e., above a certain 
value of driving voltage and current, 
the output increases very slowly and may 
even decrease. Therefore, a’ cathode- 
drive stage should not be driven near 
saturation because the maximum grid- 
No.2 input may be exceeded. 


During the tuning of acathode-drive 
rf amplifier, variations in the load on 
the output stage produce corresponding 
variationsin theload on the drivingstage. 
This effect isindicated by a simultaneous 
increase in the plate currents of both the 
output and driving stages. 
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Grid-Bias Considerations 


Because class B rf amplifiers are 
used almost exclusively as output ampli- 
fiers in radiotelephone transmitters em- 
ploying low-level amplitude modulation, 
they must have extremely linear charac- 
teristics to avoid distortion of the modu- 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter- 
mined by the amplitude of the unmodu- 
lated rf driving signal, and their opera- 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa- 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu- 
lation. (Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 


plate voltage is changed. 


Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations.The battery symbol indi- 
cates any dc source capable of supp!ying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. (32c), the rf choke usually is not re- 
quired, and in some cases may even be 
detrimental to the operation of the stage. 
The use of the wrong value of rf choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 


Batteries, rectifiers, or other dc 
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sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 
to voltages greater than their rated val- 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in- 
crease in total operating bias may cause 
a substantial reduction in the power out- 
put of the stage. 

Class C amplifiers generally use grid- 
resistor bias obtained by grid rectifica- 
tion of the driving signal because large 
bias voltages are required (approxi- 
mately twice cutoff value, or more). 


The value required for the grid re- 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the de grid 
current (in amperes). If the de grid cur- 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli- 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 

Although grid-resistor bias is eco- 
nomical as regards supply requirements 
and circuit components, and adjusts it- 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am- 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur- 
rents to safe values in the event that ex- 
citation fails or is accidentally removed. 


The value required for a self-bias 
cathode resistor (inohms) is equal to the 
required self-bias voltage (in volts) di- 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the de plate cur- 
rent and de grid current. Ina beam power 
tube or tetrode, de screen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.3), 
any current drawn by the suppressor 
grid must also be included. 


Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli- 
fiers because a linear modulation char- 
acteristic usually requires the bias to 
vary with the modulaing voltage, and 
this variation is easier to obtain if it is 
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not too large a fraction of the total] bias. 
It is usually necessary to use a combina- 
tion of fixed and grid-resistor bias to 
provide the desired variation in hias volt- 
age. The grid resistor should not be by- 
passed for audio frequencies. 


Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car- 
rier and excessive dissipation. Conse- 
quently, bias should be obtained from a 
fixed supply having very good regula- 
tion characteristics, and not from a grid 
resistor or cathode resistor. 


Grid bias for screen-grid or suppres- 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above. 
Cathode-bias resistors used in such am- 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 


Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt- 
age ratings between approximately 75 
and 150 volts are available. When regu- 
lated fixed-bias potentials greater than 
150 voits are required, tubes having suit- 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can he connected in 
parallel. In parallel arrangements, a re- 
sistor having a value of approximately 
100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 33. 


Frequency Multipliers 


The principal considerations in the 
design of frequency multipliers are the 
choice of suitable tube types and the de- 
termination of operating conditions 
which will provide maximum power out- 
put at the desired harmonic. 


For a fixed value of peak plate cur- 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 


but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com- 
ponents to the peak value of the plate- 
current pulse is a maximum. These maxi- 
ma occur at conduction angles of about 
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120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruplers. 


Because the use of small conduc- 
tion angles usually requires the use of 
large values of negative bias, power out- 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 
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bias rating of the tube, as well as by the 
peak-emission capabilities of the cath- 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa- 
ble of supplying the very high peak-emis- 
sion currents required, and high trans- 
conductance or high amplification fac- 
tors to provide high power sensitivity. 


Oscillators 


The principal consideration in the 
design of an oscillator is usually fre- 
quency stability, rather than high effi- 
ciency or high power output. The fre- 
quency stability of an oscillator is de- 
termined partly by the mechanical char- 
acteristics of a crystal or an inductance- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 


It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 


(2) Limit the amplitude of oscilla- 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character- 
istics. 

(3) Minimize variations in supply 
voltages by the use of regulated plate 


-and screen-grid (grid-No.2) supplies. 


(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
load by means of a “‘buffer’’ stage (usually 
a class A or class AB, amplifier). 

(5) Use special components or cir- 
cuit arrangements to compensate for 
variations in temperature, load, or sup- 
ply voltage. 

The frequency stability of a crystal 


oscillator is determined principally by 


the temperature coefficient and mount- 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 
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necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, (e.g., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 


Crystals, particularly those which 
are ground, ‘‘grown,” or otherwise di- 
mensioned for the higher radio frequen- 
cles, are extremely fragile and may be 
destroyed by overloading or the use of 
excessive feedback. Triodes used in crys- 
tal oscillators should, therefore, be low- 
power types, or be operated at substan- 
tially reduced plate voltages to minimize 
crystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen- 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro- 
vide limited feedback even when oper- 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per- 
mit the use of fewer stages in achieving 
a desired final power output. 


When multigrid tubes having very 
good internal shielding are used in crys- 
tal-oscillator circuits, it may be neces- 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
be provided by a small adjustable capa- 
citor (usually not more than 2 or 3 micro- 
microfarads) connected between the grid- 
No.1 terminal and the plate terminal of 
the tube. Under no circumstances should 
the external feedback capacitance be 
larger than necessary for oscillation, be- 
cause even small excess values may pro- 
vide sufficient feedback to destroy the 
crystal. 


To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz- 
ing measures described above. It is par- 
ticularly important to employ good com- 
ponents and sturdy mechanical construc- 
tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 
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heavy metal shield having good thermal] 
stability. Good isolation from load varia- 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.1) and screen 
grid (grid No.2) of a multigrid tube are 
the actual oscillator terminals, the screen 
grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in- 
ternal electron stream. 


Crystal oscillators and variable-fre- 
quency oscillators can also be used as 
harmonic generators and frequency mul- 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonics can be accomplished in the 
plate circuit without affecting the oscil- 
lator frequency. 


Parallel-Tuned Tank Circuits 


The performance of an rf power am- 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character- 
istics of the circuit which forms its plate 
load. The characteristics of the load cir- 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 


The plate-circuit load of a class B 
or class C rf amplifier is usually a paral- 
lel-tuned resonant tank of thetypeshown 
schematically in Fig. 34. The resonant 
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frequency, f, of such a circuit in mega- 
cycles per second is given by 
fp ones 
21r./LC (1) 
where L is inductance in microhenries, 
andC is capacitancein micromicrofarads. 


This expression shows that the reso- 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre- 
quency. For any given frequency, f, the 
product of L and C is a constant. 
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Exceptin circuits operating at ultra- 
high and higher frequencies, L is usually 
“lumped” or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci- 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen- 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 


The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec- 
tional pulses of plate current into com- 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
‘‘flywheel.”’? The plate tank must also 
have sufficient impedance at resonance 
to limit the no-load plate current of the 
stage to a safe value. 


The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the‘‘wattless’’power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the “‘operating Q”’ of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 
ope Cet Say 

a 300 ~ 7 
where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 
is the de plate potential in volts, and 
Ib is the total de plate current of the 
stage in milliamperes. 

The impedance of a parallel-tuned 
circuit at resonance (its equivalent re- 
sistance, Req) is proportional tothe tank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistance. The approximate value 
Req in ohms is given by 

eh, (3) 
Cr 


where L is the tank inductance in micro- 
henries, C is the tank capacitance in 


(2) 


Req = 


3 
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microfarads, andr is the ac resistance of 
the tank-cireuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op- 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonies and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom- 
mended for rf telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus- 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 
300 pa Q x Ip 

f me Ey 

Fig. 35 shows C as a function of the 
ratio Eb: Ib for‘'a Q value of 12. The 
curves in Fig. 35 can be used to deter- 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob- 
tained from this chart or calculated by 
the use of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond- 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener- 
ally be used without appreciable reduc- 
tion of power output. 

When a split tank circuit is em- 
ployed for a single-ended stage, as shown 
in Fig.36 (b), the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond- 
ing tank inductance, therefore, is 4 times 


ae (4) 


that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 86 (c), each section should have 
one-half the capacitance indicated by 
Fig. 35 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total de plate 
current as a single-ended stage also re- 
quires one-fourth the tank-circuit capaci- 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 
one-half the capacitance indicated. A 
push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current as a single-ended stage re- 
quires one-half the tank-circuit capaci- 
tance indicated. In this case, each sec- 
tion of a split-stator tank capacitor 
should have the capacitance indicated 
in Fig. 35 and in Equation (4). 
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When the required tank-circuit ca- 
pacitance is known, the tank inductance 
required for resonance at the desired fre- 
quency can be determined by substitu- 
tion of the value of C in Equation (1). 
Approximate winding data for single- 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit- 
ters can then be obtained from the fol- 
lowing formula: 
rte R? X N? 

~ 9R + 10B 
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where L is the inductance of the coil in 
microhenries, R is the mean radius in 
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inches, N is the number of turns, and B 
is the length in inches. 

It is sometimes impracticable to 
limit the operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex- 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 
tube and stray circuit capacitance may 
be larger than the optimum total capaci- 
tance indicated in Equation (4). In such 
cases, the designer has a choice of the 
following procedures: 

(1) Retain the proposed tube-oper- 
ating conditions and design the plate- 
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tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con- 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb/Ib 
ratio for the desired operating Q; 

(8) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 
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(4) Employ a ‘“‘series-tuned” tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance Cy is 
several times larger than the tube 
capacitance Ct. 


interstage Coupling 


One of the most important consider- 
ations in rf circuit design is the method 
used for coupling the input of an ampli- 
fier or frequency multiplier to the out- 
put of the preceding stage. An inter- 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre- 
quency; and, where necessary, provide 
de isolation between the driver and the 
driven stage. It should also permit ad- 
justment of the loading for the driver 
and the excitation supplied to the fol- 
lowing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc- 
tive (“‘link’’) coupling. 

In capacitive coupling, a capaci- 
tor having very low reactance at the 
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desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif- 
ference developed between the driver 
plate circuit and the grid of the follow- 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 39 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “‘parasitic”’ tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 
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coil in the driver stage and a non-reso- 
nant grid circuit for the following stage, 
and to control the excitation by varia- 
tion of the coupling capacitance. Because 


of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive coupling 
tends to increase the transfer of har- 
monics because the reactance of the 
coupling capacitor decreases as the fre- 
quency increases. 


Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in- 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 
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coupling between the plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven- 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
the additional control complicates tuning 
and is rather critical of adjustment. 


Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain- 
able with direct inductive coupling, it 
allows considerable flexibility in equip- 
ment design because it does not require 
close physical proximity between the 
coupled stages. ‘‘Link’’ coupling is espe- 
cially useful for equipment which is fre- 
quently modified or which must be de- 
signed to permit concentration of prin- 
cipal control functions in a particular 
stage or unit of the equipment. 


In this method of coupling, shown 
in Fig. 41, substantially identical ‘“‘link”’ 
windings of a few turns each are induc- 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 
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connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry de and, therefore, 
may be grounded.These interstage trans- 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re- 
quirements of the circuit. 


The coupling between link wind- 
ings and their respective tank coils may 
be either fixed or adjustable. Fixed links 
should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari- 
able coupling is desired, it is usually suf- 
ficient to have only one of the links ad- 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca- 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 
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be coupled to the centers of their respec- 
tive tank coils. 

Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 


Output Coupling 


Output coupling circuits must de- 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 


any losses. Because these circuits are 
usually required to work into low-im- 
pedance antennas, transmission lines, or 
other load devices, they must also de- 
liver heavy output currents. Conse- 
quently, they must be designed to have 
the highest possible efficiency. In addi- 
tion, any harmonics present in the out- 
put of the final stage must be eliminated 
in the output coupling circuit so that 
they will not enter the antenna or out- 
put transmission line. 


Safety considerations usually re- 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and de power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans- 
mission line, or load device must also be 
insulated from ground. 


Capacitive output coupling has the 
advantage of simplicity. It also per- 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
coil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca- 
pacitor. 


Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis- 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 


When the load winding of an induc- 
tively coupled output circuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate- 
load impedance desired for the final am- 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other load 
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device. The plate-load impedance, Zp, 
in ohms can be determined approxi- 
mately from the following relations: 


For unmodulated or plate-modu- 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli- 
fiers, Zp=Eb/(4 Ib); where Eb is the de 
plate potential in volts and Ih is the de 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter- 
mined from these relations should be 
multiplied by four. 


Stabilization 


Any amplifier will oscillate if suffi- 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed- 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou- 
pling between plateand grid circuits. The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec- 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta- 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 


- shielded from each other. In some cases, 
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it may also be necessary to shield these 
circuits from the tube. 


In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed- 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how- 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This 
technique, known as “neutralization,” 
can also be employed with multigrid 


tubes to improve their stability at the 
higher radio frequencies. 

The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig, 42. This method em- 
ploys a balanced plate-tank circuit 
having its mid-point effectively at ri 
ground potential, so that rf voltages of 
substantially equal amplitude and op- 
posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, Cy. Although 
the theoretical value of Cn is exactly 
equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances, 
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Consequently, Cy is usually made ad- 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza- 
tion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo- 
cated in the grid circuit. 


Parasitic Oscillations 


Parasitic oscillations are oscillations 
which occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonics, or its subharmonics.They 
may be continuous, or occur only during 
keying, modulation, or surges in the 
power-supply circuits of the equipment. 


Circuit-Design Considerations 


Because they absorb power from the cir- 
cuits in which they occur, parasitics re- 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 
radiation of spurious carrier and side- 
band frequencies. 


Parasitics are generated when reso- 
nance at some frequency other than the 
normal operating frequency occurs si- 
multaneously in the input and output 
circuits of a tube. Under these condi- 
tions the stage functions as a ‘‘tuned- 
grid-tuned-plate”’ oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits (e.g., the use of 


‘identical rf chokes in both circuits) or 
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by the“‘secondary’’ characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir- 
euit conductors. 


Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
“‘cut-and-try’’experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre- 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed- 
through at the normal operating fre- 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt- 
age and checked for oscillations. 


When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasitics 
should be eliminated first. VHF para- 
sitics can usually be traced to one or 
more of the following sources: 


(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 


(2) Push-pull tank circuits employ- 
ing split-stator tank capacitors in which 


the common terminals of the tank ca- 
pacitors are not at rf ground potential. 


(3) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
grid-to-cathode circuits of multigrid 
tubes. 


(4) Long leads in neutralizing cir- 
cuits. 

(5) Tapped tank-circuit coils. (Un- 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there- 
fore, can form resonant circuits of very 


high Q.) 

(6) Inadequate separation between 
components in the input and output 
circuits of the stage. 


Two methods can be used to mini- 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi- 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir- 
cuit may be the same as that of another 
combination of circuit elements, with 
the result that a new parasitic oscillation 
is created. 


The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of aspecial load which 
will rapidly dissipate parasitic oscilla- 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. Ina 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 


Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi- 
lized to eliminate parasitics. Lz, Lx, and 
Ly represent the distributed inductance 
of the grid, cathode, and plate leads, re- 
spectively. Cgp and C,,x are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, C;, Le, and C. are the nor- 
mal grid and plate tank-circuit compo- 
nents. The following stabilization meas- 
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ures are shown in the circuit: 

(1) The screen grid (grid No.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca- 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 


(2) Because the tube has an indi- 
rectly heated cathode, an unbypassed 
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non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 
(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal of the tube socket. 
(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a 
value between 5000 and 50000 ohms. 


Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro- 
vide ample driving power, but the maxi- 
mum ratings for grid current and grid 
voltage should not be exceeded. A “‘satu- 
rated” tube (i.e., one supplied with am- 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para- 
sitics. Low-frequency parasitics are fre- 
quently caused by: 


(1) The use of rf chokes in series 
with both the plate and grid circuits of 
the amplifier, particularly when identi- 
cal chokes are used in both circuits. 
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(2) Resonance conditions in power- 
supply filter circuits. 


(3) Resonance conditions in modu- 
lation-circuit components. 


(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 


(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 


In addition to the stabilization of 
individual stages in power-tube equip- 
ment, it is also necessary to prevent un- 
desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip- 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup- 
ply leads and in grid-, plate-, or other 


Considers ——————— 
circuit-return leads, or combinations of 
such measures. 


Power-Supply Considerations 


Because class B and class C rf am- 
plifiers may be operated without plate, 
screen-grid, or bias voltages (or at volt- 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am- 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 
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Power Tube 


Operating Conditions and Adjustments 


Calculation of Operating 
Conditions 


The only restrictions on tube oper- 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under ‘‘Typical Operation”’ in published 
data, suitable values may be approxi- 
mated by simple calculations. These ap- 
proximate values may then be used in a 
tentative operating setup, and adjust- 
ments made, if necessary, to assure that 
desired output andefficiency areobtained 
without any of the maximum ratings for 
the tube being exceeded. 


Simple calculations can be used to 
determine operating conditions for any 
type of service in which plate current 
flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu- 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class AB and class B linear rf 
amplifiers. 


The basic factors used in these cal- 
culations are the peak plate current of 
the tube, and the corresponding instan- 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or dc plate 
current and by the plate-conduction 
angle (7.e., the fraction of the signal cy- 
cle during which plate current flows). 
For a given de plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the de value times 
a conversion factor K), given in Table 
I. The corresponding instantaneous val- 
ues of the other tube currents and volt- 
ages are obtained from the ‘‘Average 
Characteristics’’ curves for the tube. 
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Table | 
Conduction 
Angle 
(deqrecs) ky Ky Ks Ky K; 
210 2.73" 0723" “0 205 7 O2T95 0.284 
200 2.00. OUT45 <0. 148 SOP852e70r274 
190 3.00 0.765 0.081 0.919 0.262 
180 3.14 0.785 0.000 1.000 0.250 
170 3.32 0.805 0.095 1.095 0.237 
160 3.50" 10.825" 0.210119 200780! cea 
150 3.75) 0). 844,70 350 1esdGr nome ly 
140 4.00 0.862 0.520 1.520 0.200 
130 4a, 20 On SOO: 10. Tage teas 0.187 
120 4.60 0.897" 1.060 “2i0COR Oni 
110 5.00 0.913) 1,345 258455 00160 
100 5.50 0.927 1.800 2.800 0.145 
90 6510" 02940, 224102 3. FIO Ont 0 


Table I also gives four other con- 
version factors or constants (Kg, Ks, Ka, 
and K;) used in these calculations. A 
sixth factor, Ke, which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con- 
stants K,, Ke, K3, Ky, Ks are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100 and 160 
degrees are generally used in ‘‘straight- 
through” class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180) 
degrees in class AB and class B ampli- 
fiers. 


Experience has shown that the most 
satisfactory relation between power out- 
put and power gain in“‘straight-through”’ 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re- 
duces driving-power requirements, but 


Table ll 
Eo/Egi K; Bea/Eg kK 

0.25 4.67 0.65 6.95 
0.30 4.84 0.70 (psy 
0.35 5.04 0.75 8.25 
0.40 5.26 0.80 9.25 
0.45 5.50 0.85 10.70 
0.50 5.78 0.90 13.12 
0.55 6.10 O95 18.68 
0.60 6.49 


results in substantially reduced plate- 
circuit efficiency. The use of smaller con- 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan- 
tially higher driving power. 


Use of Curves 


Average characteristics of power 
tubes are usually given in the form of 
sets or ‘families’? of curves, such as 
those shown in the Tube Types Section. 
The separate “plate,” ‘“‘grid-No.1,” and 
““grid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
curves furnished for multigrid types. 
Combined “‘plate’”’ and ‘“‘grid’’ families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 


Plate families show the simultane- 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de- 
termining effective minimum plate volt- 
ages and peak positive control-grid volt- 
ages corresponding to desired or calcu- 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per- 
mit such factors as plate-load resist- 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin- 
ing the peak currents in the correspond- 
ing grid circuits. Like peak plate cur- 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltage is minimum. 


A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
“Average Characteristics’? curves must 
be obtained, or values shown in the avail- 
able curves must be converted mathe- 
matically. A simple method of conver- 
sion is given later. 


Class C Telegraphy Service 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (Keo), 
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and a de plate current (Ip) which pro- 
vide a plate input (P;) within the maxi- 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de- 
grees (preferably 140 degrees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ivmax) aS follows: 

lbmax are Ky x Ip 

(3) Determine the effective mini- 
mum plate voltage (epmin) and peak 
positive grid-No.1 voltage (e¢,.,) from 
the plate-family curves for the chosen 
value of K., and the calculated value of 
ipmax: For maximum plate-circuit effi- 
ciency and maximum power gain, both 
€pmin 2nd e@e;max Should be as small as 
possible. Because of other considerations, 
however, @pmin Should be slightly above 
and to the right of the ‘“‘knee’”’ in the ap- 
propriate grid-No.1 voltage curve. The 
use of Chmin and e€c;max Values below the 
knee causes excessive grid-No.1 and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces- 
sive plate dissipation. 

(4) Using the value of K» given in 
Table I for the conduction angle se- 
lected, calculate power output (Po) as 
follows: 

Po = Kz X (Ep —€bmin) x Ip 

(S) Plate dissipation or plate loss 

(Pp) is then given by 

Py = (Ep X In) — Po 
If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 

(6) Using the values of K; and K, 
given in Table I, calculate the de grid- 
No.1 voltage or bias (Ee,) as follows: 
Ki X Eo 

Mg2g1 
where peg, is the mu-factor (grid No.2 
to grid No.1) of the tube. 

(7) The peak rf grid-No.1 voltage 
(Eg,) required to drive the tube to full 
output is given by 


Kg = —EKe + eenmax 


(8) Determine peak grid-No.1 cur- 
rent (ic;max) from the grid-current char- 
acteristics curves for the appropriate 


Eq= —(Ks x Ccimax) oT 


a 


value of EK... (Like peak plate current, 
peak grid-No.1 current flows at the in- 
stant that plate voltage is equal to epmin 
and grid-No. 1 voltage is equal to ee; max). 
Then, using the value of Kg, given in 
Table II for the calculated values of 
Ee, and Eg,, determine the dc grid 
current (I.,) as follows: 


Iq, = leimax/Ke 


(9) The approximate driving power 
(Pa) required by the grid-cathode cir- 
cuit of the tube is then given by 


Pa — 0.9 x Eg, x To 


(It should be noted that this value of Pg 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses described 
previously.) 

(10) It is now necessary to calculate 
the de grid-No.2 current (I,,.) and grid- 
No.2 input (We,). First determine the 
peak grid-No.2 current (ieomax) from the 
screen-grid-current characteristics curves 
for the-appropriate value of Ew. (The 
value of icsmax is determined at the in- 
tersection of the plate-voltage coordinate 
corresponding to ebnin With the grid- 
No.1 voltage coordinate corresponding 
tO Ce;max). Then, using the value of K; 
given in Table I for the conduction an- 
gle employed, calculate the de grid-No.2 
current (I...) as follows: 


Te. = K; X Pigke 
Grid-No.2 input (W-.) is then given by 
Wo = Kes x Te 
If this value of We, exceeds the maxi- 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
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to reduce E,. or to employ a smaller - 


conduction angle. 


Example: 

Calculate operating values for the 
RCA-6146 in Class C Telegraphy Service 
under CCS conditions. The basic oper- 
ating values are selected to be: Ey=600 
volts; I,)=112 milliamperes; E,.=150 
volts; plate-conduction angle=140 de- 
grees. 

(1) Plate input (Pi) = 600 volts x 
0.112 ampere= 67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 

(2) From Table I, K, for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
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peak plate current (ipmax)=0.112 am- 
pere X 4 =0.448 ampere, or 448 milli- 
amperes. 


(3) From the plate family for the 
6146 given in Fig. 44 (Ee,=150 volts), 
a suitable value for effective minimum 
plate voltage (epmin) to the right of the 
“‘knee’”’ is 70 volts. The corresponding 
peak positive grid-No.1 voltage (ee:max 
determined from Ec; curves) for a peak 
plate current of 448 milliamperes is 
approximately +16 volts. 


(4) From Table J, K, for a conduc- 
tion angle of 140 degrees is 0.862.There- 
fore, power output (Po)=0.862 & (600- 
70) * 0.112=61' watts. 

(S) Plate dissipation (Pp) = (600 « 
0.112)-51 = 16.2 watts. This value is 
well within the maximum plate-dissipa- 
tion rating of the 6146 for class C teleg- 
raphy under CCS conditions (20 watts). 


(6) The de grid-No.1 or bias voltage 
(Ee,) and peak rf grid-No.1 voltage 
(Eg,) are calculated next. (Note that 
bias voltage Ee, is not the E., shown in 
the characteristics curves, which repre- 
sents total grid voltage, 7.e., the alge- 
braic sum of the bias F,., and peak rf 
grid-No.1 voltage ee,n.x). From table 
I, Ks and K, for a conduction angle of 
140 degrees are, respectively, 0.520 and 
1.520. From the technical data for the 
6146, mu-factor (ugog,) is 4.5. Therefore, 
Be, = -(0.520 x 16)-=227X 180g. 
—50.6= -58.9, orapproximately—59volts. 

(7) Peak rf grid-No.1 voltage (M,,) 
= —(-59) + 16= 75 volts. 

(8) The next step is to determine de 
grid-No.1 current (I.,). From the grid- 
No.1 average characteristics curves 
shown in the tube data (EK, = 150 
volts), for epmin Of 70 volts and eeynas 
of +16 volts, peak grid-No.1 current 
(ic:max) = 28 milliamperes. 

From Table II, K, for the ratio 
Ee, /Eg,= 59/75 = 0.787 is between the 
values given for ratios of 0.75 and 0.80, 
and is approximately 9. Consequently, 
Ic,= 0.028 /9=0.0031 ampere, or approx- 
imately 3 milliamperes. 

(9) The driving power required by 
the grid (Pa)= 0.9 X 75 X 0.008 = 0.203, 
or approximately 0.2 watt. 

(10) From the grid-No.2 character- 
istics curves shown in the tube data 
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(E., = 150 volts), for Ey= 70 volts and 
E.,=+16 volts, peak grid-No.2 current 
(icymax) = 59 milliamperes (approx.) 


From Table I, K; for a conduction 
angle of 140 degrees is 0.200. Conse- 
quently, de grid-No.2 current (Iq) = 
0.200 X 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (We) = 
150 X 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (3 watts). 


These calculated values are com- 
pared below with the “‘Typical Opera- 
tion” values given in the published data 
for the 6146 in Class C Telegraphy Serv- 
ice, CCS conditions, as amplifier up to 
60 Me: 


Caleu- Pub- 
lated lished 
DC Plate Voltage (Ep)... 600 600 volts 
DC Grid-No.2 
Voltage (Ec2).........6. 150 150 ~~ volts 
DC Grid-No.1 
Voltage (Eci)......4..5. -59 -58 volts 
Peak RF Grid-No.1 
Voltage (egimax) ....... 76 73 ~~ volts 
DC Plate Current (Ib)..... 112 112 ma 
DC Grid-No.2 Current (Ic2) 11.8 9 ma 
DC Grid-No.1 
Gurrent (lei) sto, es 3 2.8 ma 
Driving Power 
CA Pprox.5 Pd) Piancs cous, «3 ace 0.2 0.2 watt 
Power Output 
MATIDTOXE EE O) Weis Hive + ke0hs 51 52 watts 
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Class C Telegraphy Service 
 Triodes 


Calculations for triode class C am- 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (epmin) and peak positive 
grid voltage (€cmax), and that calcula- 
tions for grid-No.2 current and input 
are not required. 


(1) Choose a plate voltage (Ep) and 
a dc plate current (Ib) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de- 
grees). 

(2) Using the value of K, given in 
Table I for the conduction angle se- 
lected, calculate the peak plate current 
(ipmax) a8 follows: 

ipmax = Ip X Ki 

(3) Determine peak positive grid 
voltage (€emax) and effective minimum 
plate voltage (€pmin) for this value of 
ipmax from the plate-family curves for 
the tube. 


The maximum permissible value of 
Comax and the minimum permissible 
value of epmin are determined at the 
point where the horizontal coordinate 
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representing the peak current intersects 
the ““E, = Ep’’ line (sometimes called 
‘“‘Diode Line’’). It is generally desirable 
that epmin be slightly more positive than 
Comax: If epmin IS SMaller than e¢,,4,, the 
grid will be driven more positive than 
the plate and will draw excessive cur- 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out- 
put of the stage will be greatly increased. 

(4) Using the value of K» givenin 
Table I, calculate the power output 
(Po) as follows: 

Po ae K; x (Ep i €pmin) x Ip 

(5) Plate dissipation or plate loss 
(Py) is then given by 

Pp = (Ep X Ip) - Po 

If this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary torecalculatesteps (1) through 
(5) using a smaller conduction angle. 

(6) Using the value of K; given in 
Table I, calculate the gridbias (E,) re- 
quired as follows: 


Ke tire [K; x (ae oe €binin/H) “i Ep/u] 


where pis the amplification factog shown 
in the published data for the tube. 

(7) The peak rf grid voltage (Eg) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (3) is given by 

Eg = —Ec + Cemax 

(8) Determine peak grid current 
(igmax) from the grid-current character- 
istics curves. (The value of igmax is 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
Cpmin With the grid-voltage curve corre- 
sponding to @emax). Then, using the 
value of Ks given in Table II for the 
calculated values of E, and Eg, deter- 
mine the de grid current (Ic) as follows: 

I, = lemax/Ke 
If this value of Ic is greater than the 
maximum grid-current rating for the 
tube, or is undesirably large, it will be 
necessary to recalculate using a higher 
value for epmin- 

(9) The approximate driving power 
(Pa) required by the tube is then given 
by Py ='0.9 X Ep X'To 


Example: 
Calculate operating values for the 
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RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con- 
duction angle, 140 degrees. 


(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The dc plate current (I)) 
required to provide this input at a plate 
voltage, (Ep) of 1500 volts is Ip = 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 


(2) From Table I, K; for a conduc- 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ipmax) = 0.173 x 
4.00 =0.692 ampere, or 692 milliamperes. 


(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob- 
tained at a peak positive grid voltage 
(€Cemax) Of 118 volts and an effective min- 
imum plate voltage (ep nin) of 140 volts. 


(4) From Table I, K, for a conduc- 
tion angle of 140 degrees is 0.862. There- 
fore, power output (Po) = 0.862 x (1500 
-140) X 0.173 = 203 watts (approx.). 


(5) Plate dissipation (Pp) = (1500 
0.173) -203= 57 watts (approx.) 


This value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. 


(6) From TableI, K;is 0.520. From 
the published data, the amplification fac- 
tor » is 29. Therefore, the dc grid voltage 
or bias(Ec) =- [0.520 (118+ 140/29) + 
1500/ 29] =—[0.520 x (118 + 4.8) + 52] 
= -—(64 + 52)= -116 volts. 

y (7) Peak rf grid voltage (Eg) = 
—(-116) + 118 = 234 volts. 

(8) From the average characteris- 
tics curves shown in Fig. 45, for eomay of 
+ 118 volts and epnin of 140 volts, peak 
grid current (icmax) = 195 milliamperes 
(approx.). 

From Table II, K, for the ratio 
Ee/Eg = 116/284, or approximately 0.5, 
is 5.78. Consequently, the de grid cur- 
rent (Ic) = 0.195/5.78 = 0.0387 ampere, 
or 34 milliamperes (approx.). 


(9) The driving power required at 
the grid (Pd) = 0.9 X 234 x 0.034 = 7.2 
watts. 


These calculated values are com- 
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pared below with the ‘Typical Opera- 
tion’’ values given in the published data 
for the RCA-812-A in Class C Teleg- 
raphy Service, ICAS conditions: 


Caleu- Pub- 

lated lished 
DC Plate Voltage(Eb)...... 1500 1500 volts 
DC Grid Voltage(Ec)....... -116 -120 volts 
Peak KF Grid Voltage(Ky).. 234 240 volts 
DC Plate Current (Ib) ..... Lise kas ma 
DC Grid Current, 

CA DPROXs, Leis 1 ee uate 34 30 ma 
Driving Power (Approx., Pd) 7.2 6.5 watts 
Power Output (Approx., Po) 203 190 watts 

Plate-Modulated 


Class C Telephony Service 


Operating values for plate-modu- 
lated class C amplifiers may also be c¢al- 
culated by the procedure described 
above. As mentioned previously, how- 
ever, dc plate-voltage and dc plate-input 
values selected for plate-modulated am- 
plifiers must be within the maximum 
ratings given in the tube data for this 
type of service. 


In general, adequate protection 
against excessive de plate input is ob- 
tained when the dc plate voltage and 
plate current do not exceed 80 per cent 
of the maximum class C telegraphy 
values. It is also usually desirable to em- 
ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis- 
cussed previously. 
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Frequency Multipliers 
Multigrid Tubes 


Operating values for multigrid tubes 
used as frequency multipliers are also 
calculated as described above under 
Class C Telegraphy Service, except that 
values for the constants Ky, K», K;, Kz, 
and K; are obtained from Table III in- 
stead of Table I. 


Table Ill 
Ki Ka Ks Ka K; 
Doubler 47,6000 0560" (1°00) 12:00 7 05174 
Tripler BESO MOL 6S SYA arse 75. Oe EG 
Quadrupler 9.00 0.63 6.46 7.46 0.089 
Triodes 


Operating values for triodes used as 
frequency multipliers are also calculated 
as described above, except that values for 
the K constants are obtained from Table 
III instead of Table J, and the following 
equation is used to determine the value 
of grid-bias voltage: 


K 
Eo= — (K; x remax) an (3 Ep - Cbmin) 


Class AB, SSB Service 


Multigrid Tubes 


The operating conditions for a class 
AB, linear rf amplifier used in single- 
sideband service can be estimated from 
the load line plotted on a set of plate 
characteristics. The typical plate and 
grid-No.2 characteristic curves shown in 
Figs. 46 and 47 are used in the following 
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procedure. All published maximum rat- 
ings must be observed for each step. 

(1) Choose values of plate voltage 
(Ey) and grid-No.2 voltage (E,,) within 
the published maximum ratings. 

(2) Determine peak plate current 
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higher-valued fraction places the static 
current level in the more linear portion 
of the dynamic transfer curve. 

(4) Determine the minimum plate 
voltage (Ei:min) from point of Inmaz 
found in (2). 
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Fig. 47 
(Ivbmax) for zero bias (E., = 0) at or 


slightly below the knee of the zero-bias 
curve for the value of E,, chosen in step 
(1). 

(3) Select a value of zero-signal 
plate current (I),,) between 1/6 and 1/10 
of Inmax found in (2). Locate Ip, at se-. 
lected Ey, and construct a load line to 
the point found in (2). In general, the 


5 


(5) Determine the grid-No.1 bias 
(E.,) from graph at the point of zero 
signal found in (3). 

(6) DC plate current at peak of 
envelope (I;..) is approximately equal to 
Tnmax/3. 

(7) Average de plate current (Ii) 
is equal to I),./1.4. 

(8) Determine peak grid-No.2 cur- 
rent (Iczmax) from Fig. 47 at conditions 
in (2). 

(9) DC grid-No.2 current at peak 
of envelope (I;,.) is approximately equal 


; to Desmac/A. 


(10) Average grid-No.2 current 
(I.,) is approximately equal to I.../1.4. 

(11) Averagegrid-No.2 dissipation 
(P.,) is approximately equal to E.. XI... 

(12) Peak Envelope Power input 
(Pine) is equal to Ep X Ine. 

(13) Peak Envelope Power output 
(PEP) is equal to (Ibmax/4) (Ep-Einin)- 

(14) Average Plate Dissipation 
(Pp) is equal to 0.7 Pi... — 0.5 PEP. 

(15) Average Power Output (P.,) 
is equal to PEP/2. 

(16) Effective rf load resistance 
(Rp) is equal] to 2(E» ¥: Bbeald Eiad 


Example: 
Calculate onerating values for the 


RCA-S8072 linear rf power amplifier for 
single-sideband service with two-tone 
modulation. 

(1) The plate voltage is selected to 
be 700 volts; grid-No.2 voltage, 250 volts. 

(2) On Fig. 46 plot the maximum- 
signal point at knee of K., = 0 curve 
(point A). Read In... = 0.65 ampere 
Locate Kianin at 250 volts. 


iit = igo.) oe OOo LO 
ampere. 

(!) On Fig. 46 plot the minimum- 
signal point at [;, = 700 volts and I, = 


0.10 ampere (peint B). 

(5) On Fig. 46 read E-, at -15 volts 
at minimum-signal point B. 

(6). Calculate: log = | limas/ gece 
0.650/3 = 0.22 ampere. 

Cc yuGaleulate: 1p. Ip./1.4 = 0.22 
1.4 = 0.16 ampere. 

(8) On Fig. 47 locate point A at Ep 
250 volts and E.,>0 on grid-No.2 
current curves. Read Teoma, = 0.065 
ampvre. 

(OF Calculate. ton = leant ooo 
0.065/4 = 0.016 ampere. 

(10) ‘Galeulater de, = Teg/1.4 = 
0.016/1.4 = 0.011 ampere. 

(11) Calculate: P., = Een X Jr, = 
250 X 0.011 = 2.7 watts. Verify that 
grid-No.Z dissipation is within rating. 

(12) Caleulate: Ping = En Ing = 700 
0,22 1154 watts: 

(43), Caleulate:. PEP. =. (lpmax/4) 
(Ey — Etnin) = (0.650/4) (700 - 250) = 
73 watts. ~ 

(14) Caleulate: P, = 0.7 Ping -0.5 
PEEP = 0.7 (154) - 0.5 (73) = 71 watts. 

(15) Calculate: P. = PEP/2= 73/2 
= 36.5 watts. 

(16) Calculate: Ry 2 (Ey - 
ivmin)Z Lima = 2 (700-250) /0.65 = 1384 
ohms. 


Triodes 


Operating conditions for high-mu 
triodes at zero-bias grid-drive conditions 
with two-tone modulation may be cal- 
culated as follows, 

(1) Select a plate voltage (E)) 
within the maximum rating of the tube. 

(2) Determine dc plate current at 
peak of envelope (Ine) which gives a 
plate input approximately 90 per cent 
of the plate input at the peak of envelope 
rating: 


Operating Conditions and Adjustments 


53 


Tue = 0.9 Pinmax/ Ev 
Verify value to be within maximum rat- 
ings. 

(3) Determine peak plate current 
(Ibaax) aS 3 Ip, found in (2). 

(4) Determine average plate cur- 
rent (Ip) as In,/1.4. 

(5) Determine peak positive grid 
voltage (Eemax) and effective minimum 
plate voltage (Epmin) for this value of 
Tbmax from the typical plate character- 
isties for the tube. 

The maximum permissible value of 
Bemax and the minimum permissible 
value of Ep min are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the EX. = Ep line (sometimes called ‘‘Di- 
ode Line’’). It is generally desirable for 
Femax to be 75 per cent of Enmin. 

(6) Zero-signal de plate current 
(I,.) is equal to Ii,,/5. 

(7) Peak of envelope power input 
(Pine) is equal to E), in (1) times I;,, in (2). 

(8) Calculate peak envelope 
power output (PEP) as follows: 

PEP = (CLnyiine/4) (Ey Evin) 

(9) Average plate dissipation (Pp) 
is equal to 0.7 Ping — 0.5 PEP. Verify 
value to be within maximum ratings. If 
exceeded, reduce Tiyya, slightly; if still 
exceeded, reduce Hp. 

(10) Peak rf grid voltage (Ex) is 
equal to Eemax for zero-bias conditions. 

(11) Determine peak grid current 
(lemas) from the grid-current character- 
istics curves. The value of Iemax is shown 
at the intersection of the plate-voltage 
coordinate corresponding to Ey in With 
the grid voltage curve corresponding to 
Benax: 

(12) Peak-envelope grid current 
(Ice) is equal to one-third Tema, in (11). 

(13) Average de grid current (I-) 
to / 1a lew ine Gl ee 

(14) Calculate driving power of 
tube (Pa) as follows: Pu == Eg (Tene 4): 

(15) Calculate effective rf load re- 
sistance (Rp) as follows: Rp = 2(Ey - 
Epmin)/ [Wimax 

For cathode-drive conditions, it is 
necessary to calculate the feedthrough 
driving power (Prt) as follows: 

Pr = Ey (Ipmax/4) 

The feedthrough power must then 
be added to both the driving power (Pa) 
in (12) and the peak-envelope power 
(PEP) in (10). The effective rf load re- 


sistance (R,) in (18) must be modified 
as follows: Ry = 2(Ey — Epmin + Ex)/ 
Tomax: 

Kxample: 

Calculate operating values for the 
RCA-811A for linear rf power amplifier 
service under ICAS conditions. Refer to 
Fig. 48 for curve values. 
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(15) Calculate: Rp 2(E» 
Boinin)/ Lbmax = 2 (1250 - 80)/0.36 
6500 ohms. 


Class AB and Class B 
AF Amplifier Service 


Push-pull class AB and class B af 
amplifiers are assumed to have a con- 
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(1) Select Ey = 1250 volts. 

(2) Calculates) Ipe:=.0.9'PingAin= 
0.9 X 165/1250 = 0.12 ampere. 

(3) Calculate: Iba, = 3 Ine = 3 X 
0.12 = 0.36 ampere. 

(1), Caleulate: In = Ing/1.4'= 0.12/ 
1.4 = 0.09 ampere. 

(5) On Fig. 48 locate Inm.x = 0.36 
ampere at Point A. Read Eemax = 80 
volts; En min = 80 volts. 

(6) Calculate I, = Ine/5 = 0.12/5 
= 0.024 ampere. 

(i) Pines > Ey thei 250 O< 0.120 
= 150 watts. 

(8) Calculate: PEP = (Ipmax/4) (Ev 
—Evmin) = (0.86/4) (1250 — 80) = 0.09 
(1170) = 105 watts. 

(9) Py = 0.7 Pine ae 0.5 PEP 
(0.7) 150-(0.5) 105 = 52.5 watts. 

(10) Record: FE, = 
volts. 

CLE) On, Big.) 48 locate. Temas = 
0.12 ampere at Point C. 


80 


Berne ne 


(12) Calculate: Ice = Temax/3 = 
0.12/3 = 0.04 ampere. 
(bd )iGaleulate: .Teiiat Te/ 1.4 = 


0.04/1.4 = 0.028 ampere. 
(14) Calculate: Pa = Ey (Iemax/4) 
= 80 (0.12/4) = 2.4 watts. 


duction angle of 180 degrees. 


This assumption is permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul- 
taneously by the two sides of the circuit 
are effectively cancelled in the output 
transformer and do not appear in the 
composite plate-current waveform. DC 
voltage, current, input, and dissipation 
values for af amplifiers are calculated on 
a per-tube basis; ac values such as power 


output, driving voltage, and driving 
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power are calculated for the entire stage. 


The plate-circuit loads for af ampli- 
fiers are usually iron-core transformers, 
which are not adjustable to the same de- 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re- 
sistance to the plate circuit of the ampli- 
fier when connected to the external load. 
Because the de plate current of a class 
AB or class B af amplifier is small under 


zero-signal] conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig- 
nal plate current (Ip,) and the maximum- 
signal plate current (Ip.y).,). The maxi- 
mum-signal value should not be con- 
fused with the peak plate current (ipmax), 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 & Ipmax- 


Class AB2 Amplifiers 
Multigrid Tubes 


(1) Choose a plate voltage (Ep), a 
de grid-No.2 (screen-grid) voltage (E,,), 
and a maximum-signa] de plate current 
(Ibmax) Which provide a maximum-sig- 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 

(2) Using the value K, = 3.14 given 
in Table I for a conduction angle of 180 
degrees, calculate the peak plate current 
(ibmax) Der tube as follows: 

lions = Ki X tine = 3.14 Lnninx 

(3) Determine peak positive grid- 
No.1 voltage (ex) and effective mini- 
mum plate voltage (epnin) from the 
plate-family curves for the tube for the 
calculated value of ipma, and the chosen 
value of E... As mentioned earlier for 
class C amplifiers, the best compromise 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob- 
tained when ep in is slightly to the right 
of the ‘‘knee’’ in the appropriate grid- 
voltage curve. 

(4) Using the value of K, = 0.785 
given in Table I, calculate the power 
output (P.) for the stage (two tubes in 
push-pull) as follows: 


Po= 2K, X (Ep a €pmin) x Tomax 
= 1.57 X (Ep — Comin) X Tpmax 
(S) The plate dissipation (P,) per 
tube is then given by 
Pp — (Ep NS Ibmax) <x Pave 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB, 
service, it will be necessary to recalcu- 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse- 
quently, a smaller maximum-signal de 
plate current), or a lower value of epmin. 


(6) The zero-signal dc plate current 
(Ip,) per tube is selected to provide a 
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combination of high power output with 
low odd-harmonic distortion. A small 
value of Ip, is desirable for high power 
output, but a value above the “‘knee’’ of 
the tube characteristic must be used to 
minimize distortion. 


In most cases, a suitable value for 
Ip) is one which results in a zero-signal 
plate dissipation per tube of one-third 
to one-half the maximum rated value 
(Ppmax)- For one-third maximum dissi- 
pation, the zero-signal plate current 
(Ipy,) per tube is given by 

Ip, ne Ppmax/(8 x Ep) 

(7) The de grid-No.1 bias voltage 
(Ee) required to obtain the desired 
value of Ip, can then be determined 
from the plate-family curves for the 
chosen value of Ex. 


(8) The peak af grid-No.1 (driving) 
voltage (Eg,) required for each tube is 
given by ~~. 

Eg, ial —Ey + €e:max 
The total driving voltage (Hg,-9,) re- 
quired for the stage, therefore, is given 
by 
Kgi-1= 2x (Eg; ) =2xX (-Eq, re Ceimax) 

(9) The plate-to-plate load resist- 
ance (Ryp-p) required for a push-pull 
class AB, or class B af amplifier is given 
by 

Rip-p = 1.27 xX (Ep - Comin) ALbriax 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ipmax, ebmin Point to the 
intersection of the plate-voltage (Ep) 
coordinate with the Ip = 0 axis. 

(10) Determine the peak grid-No.1 
current (ie;max) per tube from the grid- 
No.1l-current curves given for the tube. 
The value of iejmax is shown at the in- 
tersection of the epmin coordinate with 
the €c:max Curve. 

(11) The maximum-signal driving 
power (Pa) required by the push-pull 
stage is given by 

Pa = icimax X Kg, /2 

(12 )The peak grid-No.2 current 
per tube (ieymax) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 


(13) Using the value K;= 0.25 given 


in TableI for a conduction angle of 180 
degrees, calculate the maximum-signal 


grid-No.2 current (Iesna,) per tube as 
follows: 
Te prans = K; X leomax = 0.25 lcomax 

(14) Themaximum-signal grid-No.2 

input (We) per tube is then given by 

We ms Ke x Toomax 

If this value of W., exceeds the maxi- 

mum rating for the tube, it will be neces- 

sary to reduce either Cpmjy Or Ee. 


The zero-signal grid-No.2 current 
(Ig,9) 1s usually a small fraction of the 
maximum-signal current (Tesmay). Con- 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration. 


Example: 


Calculate operating values for a 
push-pull class AB. af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper- 
ating values are Ey = 600 volts, E. = 
200 volts, and Iy,,..= 1385 milliamperes 
per tube. 

(1) Plate input per tube (P,) = 600 
X 0.135 = 81 watts. This value is weil 
within the maximum rating of the 6146 
for this type of service ($0 watts). 


(2) For a conduction angle of 180 
degrees, peak plate current per tube 
(ipmax)o= o-l4 0.1385 = 0,424 ampere, 
or 424 milliamperes. 

(3) From the average plate charac- 
teristics curves for E,. = 200 volts given 
in the data section, the peak positive 
grid-No.1 voltage per tube (eeynax) = 
+5 volts (approx.) and the effective 
minimum plate voltage (Cy nin) = 65 
volts (approx.). 

(4) Power output for two tubes in 
push-pull (Po) = 1.57 « (600-65) 0.135 
= 113.5 watts. 

(5) Plate dissipation per tube (Py) 
= (600 0.185) "113.6 '2 = 24.2 watts. 

(6) For one-third maximum rated 
plate dissipation, zero-signal de plate 
current (Ibo) = 25/(3 K 600) = 0.0189 
ampere, or 14 milliamperes (apprex.) 
per tube. 

(7) From the plate-family curves 
for Ew. = 200 volts, the de grid-No.1 
voitage or bias (EK-,) required to produce 
a zero-signal plate current of 14 milli- 
amperes per tube at a plate voltage of 
600 volts is approximately —51 volts. 

(8) The peak af grid-No.1-to-grid- 
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No.1 (driving) voltage (Bg,.¢,) = 
2 [-(-51) +5] = 112 volts. 
(9) The effective plate-to-plate load 
1.27 (600 —-65) 
0.135 = 
5033, or approximately 5000 ohms. 


(10) From the grid-No.1 curves 
given in the data section for Ee, = 200 
volts, peak grid-No.1 current Geymax) is 
8 milliamperes (approx.) for @emay = 
--5 volts and Cpymin = 65. 


(11) The driving power required to 
produce maximum power output (Pq) = 
(0.008 & 56)/2 = 0.22 watt. 


(12) From the grid-No.2 curves for 
Ee, = 200 volts given in the data section, 
for €eymax=+5 Volts and ep,,,;,= 65 volts, 
peak grid-No.2 current per tube (iesmax) 
== 45 milliamperes. 


resistance (Ryp-p) = 


(13) The de maximum-signal grid- 
No.2 current per tube (le, nx) = 0220 
45 = 1].2 milliamperes. 

(14) Maximum-signal] grid-No.2 in- 
put per tube (We.) = 200 * 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for the 6146 (3 watts 
per tube). 


These calculated values are com- 
pared helow with the nearest “Typical 
Operation”’ shown in the published data 
for the 6146 in Class AB Operatien, 
ICAS conditions. 


Vatucs are for two tubes Glens ees 
DC Plate Voltave (Jp).. 600 600 volts 
DC Grid-No.2 

Voltage (ie2} 2.4.4. .° 200 190 volts 
DC Grid-No.1 Voltage 

(Fixed Bias, Ee:)..... -51 -48 volts 
Peak AF Grid-No.1-to- 

Grid-No.1 Voltage 

Gree)! Horie tine Hp ee! 109 volts 


Zero-Signal DC Plate 
Current (216), 2s 27 28 ma 
Maximum-Signal })C 
Plate Current (2Ipmax) 
Zero-Signal DC Grid- 
No.2 Current. (2D 20)... —~ 100 Ima 
Maximum-SignallCGrid- 


270 270 ma 


No.2 Current (2Le2max) oe ae 20 ma 
Effective load Resistance 
(Plate te plate, Rije-p) 5OG0 5000 ohms 


Maximum-Signal Driving 


Power, (Approx., Pa). 0.22 0.3 watt 
Maximum-Signal Power 
Output, (Approx., Po). Mises 110 watts 


Class B Amplifiers 


Triodes 
The procedure for caleulating oper- 
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ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB; stages, but does not involve calcu- 
lations for grid-No.2 voltage, current, 
input, or dissipation. 


Example: 


Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi- 
tions. The de plate voltage (Ep) is 1500 
volts, and the maximum-signal dc plate 
current (Ipmax) per tube is 155 milli- 
amperes. 

(1) Plate input per tube (Pi) = 
1500 X 0.155 = 282.5 watts. This value 
is slightly less than the maximum plate- 
input rating of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(inmax) = 3.14 X 0.155 = 0.487 ampere, 
or 487 milliamperes. 

(3) From the average plate charac- 
teristics curves shown in Fig. 45, for 
ipmax = 487 milliamperes, the peak posi- 
tive grid voltage (€emax) = +90 volts 
(approx.) and the effective minimum 
plate voltage (€pmin) = 100 volts. 

(4) Power output for two tubes 
(Po) = 1.57 X (1500-100) X 0.155 = 340 
watts (approx.). 

(5) Plate dissipation per tube (Pp) 
= (1500 X 0.155) -340/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 

(6) For one-third maximum rated 
dissipation, zero-signal de plate current 
per tube (Ino) = 65/(3 & 1500) = 0.0145 
ampere = 14.5 milliamperes. 

(7) From the plate characteristics 
curves given in Fig. 45, de grid voltage 
or bias (E-) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately —45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output (Eg-g) = 2E = 2[-(-45) +90] 
= 270 volts. 

(9) The effective plate-to-plate load 

f ; —-100 
resistance (Ryp-p) = biel ey SOLON) aan a ) 


= 11500 ohms (approx.). 
(10) From the grid-current curves 


shown in Fig. 45, peak grid current 
(iemax) for €emax = + 90 volts and epmin 
= 100 volts is 140 milliamperes (approx.). 


(11) The driving power required for 
maximum output (Pa) = (0.140 x 135) /2 
= 9.45, or approximately 9.5 watts. These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula- 
tor Service, ICAS conditions. 


Values are for two tubes Sepp ue 
DC Plate Voltage (Ep). . 1500 1500 volts 
DC Grid Voltage (Ec) .. -45 -48 volts 
Peak AF Grid-to-Grid 

Voltage (Eg-g)....... 270 270 volts 


Zero-Signal DC Plate 
Current (2Ipo)....... 29 28 ma 
Maximum-Signal DC Plate 


Current (2Ipmax) .... 310 310 ma 
Effective Load Resistance 

(Plate-to-plate, Rup-p) 11500 138200 ma 
Maximum-Signal Driving 

Power (Approx., Pd).. 9.5 5 watts 
Maximum-Signal Power 

Output (Approx., Po).. 340 340 watts 


Conversion Factors 


Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 49 
when-all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph includes conversion factors 
for current (F;), power output (F)), 
plate resistance or load resistance (F;), 
and transconductance (Fgm) for voltage 
ratios between 0.5 and 2.0. These fac- 
tors are expressed as functions of the 
ratio between the desired or new voltage 
for any electrode (Eaes), and the pub- 


lished or original value of that voltage 


(Epuv): The relations shown are appli- 
cable to triodes and multigrid types in 
all classes of service. 


To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Eqes and 
Epup at the desired values. The desired 
conversion factor may then be read di- 
rectly or estimated at the point where 
the straight-edge intersects the Fi, Fy, 
F,, or Fgm scale. 


For example, the dashed lines on 
the nomograph show that for a ratio 
Eudes/Epun of 2/2.5 (all electrode volt- 
ages reduced 20 per cent), Fj is approxi- 
mately 0.72, Fp is approximately 0.57, 
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F; is 1.12, and Fgm is approximately 
0.892. These factors may be applied di- 
rectly to operating values shown in the 
tube data, or to values calculated by the 
methods described previously. 


When only one electrode voltage of 
a tube is changed, for example in the 
calculation of operating conditions for a 
multigrid tube operated at a grid-No.2 
voltage for which curve families are not 
available, the nomograph is used twice. 
The procedure is shown in the following 
example: 


Determine operating values for an 
RCA-6146 beam power tube in Class C 
Telegraphy Service at, its maximum 
ICAS plate-voltage (Ep) and plate-input 
(Pi) ratings of 750 volts and 90 watts, 
and at a grid-No.2 voltage (Ee.) of 160 
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volts. (The de plate current Ip of the 
tube under the desired conditions is 90 
watts/750 volts, or 120 milliamperes.) 


Because curve families are not avail- 
able for an E,, of 160 volts, operating 
conditions must first be calculated for 
the nearest value of E,. for which curves 
are available (i.e., 150 volts). For this 
calculation, the chosen values of Ey and 
Ip must be converted to the correspond- 
ing values for E,., = 150. The plate volt- 
750 X 150, 

160 
mately 703 volts. Using conversion-fac- 
tor values obtained from the nomograph 
for the voltage ratio 150/160, the plate 
current (In) = Fi X Ip = 0.91 X 120, or 
approximately 109 milliamperes. 

For a conduction angle of 140 de- 


age (Ep) becomes or approxi- 
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grees, K, = 4 and the peak plate current 
(ivmax) = 4 * 109 = 436 milliamperes. 


From the plate-family curves of the 
6146 for Ee, = 150 volts shown in the 
tube data, the effective minimum plate 
voltage (€pmin) = 75 volts and the peak 
positive grid voltage (€eymax) = +15 
volts. 

From the corresponding grid-No.1 
and grid-No.2 curve families, peak grid- 
Notl Weurrent’ (Gejnay) Oo = 2405) mille 
amperes and peak grid-No.2 current 
(Geemax) = 39.5 milliamperes. 


These instantaneous voltages and 
currents can now be converted to cor- 
responding values for the desired Ee, of 
160 volts. For the voltage ratio 160/150, 
or 1.066, enmin = 75 X 1.066, or approxi- 
mately 80 volts, and €eimax = +15 X 
1.066, or approximately 16 volts. 


From the nomograph, the current 
conversion factor F; for the ratio 160/150 
is 1.1.Consequently, ieymax = 24.5 X 1.1, 
or approximately 27 milliamperes, and 
leymax = 09-0 X 1.1, or approximately 43.5 
milliamperes. 


The remaining operating values can 
then be calculated: Power output (Po) 
= K2 X (Ep-€pmin) X Ib = 0.862 (750- 
80) X 0.120 = 69.3 watts. 

Thedcgrid-No.1 voltage or bias (Ke) 


= -(K; X ecimax) ee (0152 


B21 
< 16) -1.52 (160/4.5), or approximate- 
ly —62 volts. 

The peak rf grid-No.1 voltage (Eg,) 
= —(-62) +16 = 78 volts. 

From Table II, the constant K, = 
9.15 (approx.) for an Ee,/Eg, ratio of 
62/78, or 0.795. Consequently, the dc 
grid-No.1 current (Ic,) = 27/9.15, or 
approximately 3 milliamperes. 


The de grid-No.2 current (I...) = 
KX lesmaxes. Ove, < 43.5, or 8.7 milli- 
amperes. The de grid-No.2 input (We,) 
= 160 volts x 0.0087 amperes, or ap- 
proximately 1.4 watts. 


These calculated values are com- 
pared below with the published ‘“‘Typi- 
cal Operation” values for the 6146 in 
Class C Telegraphy, ICAS conditions: 


Caleu- Pub- 
lated lished 
DC Plate Voltage (Eb).. 750 750 volts 
IDC Grid-No.2 
Voltage (Ee2)......-> 160 160 volts 


Operating Conditions and Adjustments 


DC Grid-No.1 

Voltage, (Ee)... 05.0 -62 -62 volts 
Peak RF grid-No.1 

Voltage (Egi)........ 78 19 volts 
DC Plate Current (Ip).. 120 120 ma 
DC Grid-No.2 

Current (Icz)......... 8.7 11 ma 
DC Grid-No.1 

Gurrenti(en) 4. cie seid 3 SL ma 
Driving Power, 

CA DPLOX.) Ed memes ain 0.21 0.2 watt 
Power Output, 

CABProxwiPo) mane ee 69.3 10). watts 
Plate-input power (Pi).. 90 90 watts 
Plate dissipation (Pad)... 21 20 watts 
Grid-No.2 Input (We2).. 1.39 1.76 watts 


Because this method for conversion 
of characteristics is necessarily an ap- 
proximation, the accuracy of the nomo- 
graph decreases progressively as the 
ratio Eaes/Epu» departs from unity. In 
general, results are substantially correct 
when the value of the ratio Eges/Epup 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con- 
sidered rough approximations. 


The nomograph does not take into 
consideration the effects of contact po- 
tential or secondary emission in tubes. 
Because contact-potential effects be- 
come noticeable only at very small de 
grid-No.1 (bias) voltages, they are gen- 
erally negligible in power tubes. Second- 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be- 
cause secondary emission may also oc- 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 


Adjustment and Tuning 


AF equipment does not normally 
require tuning or preliminary adjust- 
ments other than those necessary for 
obtaining plate-current balance in push- 
pullstages. Subsequent operating adjust- 
ments of gain or input-signal level and 
“‘tone’’ or frequency response can usually 
be made without the aid of auxiliary 
equipment. 

Tuning and operating adjustments 
in rf power equipment, however, are nu- 


59 


merous and complex and require the use 
of instruments for accurate measurement 
of frequency, de grid current, de plate 
voltage and current, and dc screen-grid 
(grid-No.2) voltage and current of multi- 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali- 
zation adjustments; a ‘‘dummy load” 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau- 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi- 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con- 
nected to a one- or two-turn loop of wire; 
andsimple devices for measuring approxi- 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
radiotelephone, television, and facsimile 
transmitters. 


Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 
grid-dip oscillator) before actual operat- 
ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid,and grid-bias supplies should 
be turned off, but all tubes and circuit 
components should be in place and nor- 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 
stage are substantially the same as those 
present during operation. 


Tuning Procedure 


Tuning and adjustment of rf power 
equipment starts in the oscillator or in- 
put stage, and continues through suc- 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con- 
figurations, and tube types. Consequent- 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 
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is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or “‘driver’’ has been 
properly tuned and is delivering full out- 
put at the desired frequency. 


(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 


(3) If variable coupling is used be- 
tween driver and amplifier, adjust the 
coupling to approximately one-half 
maximum. 


(4) Apply only normal filament or 
heater voltage to the amplifier, and all 
normal operating voltages to the driver. 


(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dipin driver plate current, as shown 
in Fig. 50, and by maximum grid cur- 
rent in the amplifier stage. If the ampli- 
fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi- 
cated by an increase in the amplifier 
grid current). 


(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with- 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). 

(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso- 
nance. This procedure should always be 


t] 
95 RESONANCE 


OC PLATE CURRENT(Ip) 


TANK TUNING CAPACITANCE 
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followed after a change is made in 
coupling or loading to compensate for the 


normal detuning effects of such changes. 


(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as- 
sure that the plate, screen-grid, and sup- 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be- 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

(9) Apply plate, screen-grid, and 
suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso- 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 
absolute value of the no-load plate cur- 
rent at resonance depends on the Q of 
the plate-tank circuit, the type of bias 
used, and therf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 


If the plate current of an unloaded 
triode does not dip in the normal man- 
ner, the trouble may be caused by inade- 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci- 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre- 
quency. An absorption-type wavemeter 
is useful in such adjustments. 


If flashover occurs in the plate-tank 
capacitor during tuning adjustments, re- 
connect the load to the amplifier output 
circuit and/or increase the coupling be- 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi- 
nate the flashover. 


(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 
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or the load coupling increased, the plate 
current of the amplifier should rise. Re- 
tune the amplifier plate tank to reso- 
nance after each change in coupling. The 
amplifier plate current should still dip at 
resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 50. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am- 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli- 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod- 
uct of the dc plate voltage and dc plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 


Because the de grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
load coupling to make sure it has not 
dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces- 
sive grid bias. 


Neutralizing Adjustments 


The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em- 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap- 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be- 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con- 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 
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(3) Apply normal filament or heater 
voltage to the amplifier, and all normal 
operating voltages to the driver, and tune 
the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read- 
ing of the rf indicator). Adjust the neu- 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. 


(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
indicator should now show a new maxi- 
mum reading, but one having substan- 
tially smaller magnitude than the origi- 
nal reading. Again adjust the neutral- 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set- 
ting is approached, it will probably be 
necessary to increase the coupling be- 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu- 
tralized when the rf indicator shows zero 
at maximum coupling. 


In neutralizing a push-pull ampli- 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ- 
ences in tube and stray circuit capaci- 
tance, and because split tank circuits are 
seldom electrically symmetrical. 
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A de milliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am- 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf- 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia- 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso- 
nance does not cause even a slight 
change in the reading of the grid-current 
meter. 


In some cases, it may not be possi- 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci- 
tor. This difficulty is usually an indica- 
tion of stray coupling between the am- 
plifier and driver plate tanks, or of stray 
capacitances in various portions of the 
amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be- 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 


The difficulty may also arise in a 
stage employing a split-stator tank ca- 
pacitor if the ground lead of the capaci- 
tor is not connected by the shortest pos- 
sible path to the cathode-return point 
of the stage. 


Power-Tube Installation 


Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac- 
commodating relatively large wire sizes 
and utilize high-quality insulation. 

Sockets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
sagging of the filament. Certain fila- 
mentary-cathode vacuum types may be 
operated in other than vertical positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener- 
ally be operated in any position. 


If equipment is to be subjected to 
mechanical shock or vibration, the equip- 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbing suspension, andsuitablemeans 
should be employed to lock the tubes in 
their sockets or mountings. 


Ventilation and Cooling 


All electron tubes have heat losses 
in the plate which cause the temperature 
of the tube to rise above the ambient 
temperature. As a result, the dissipation 
rating of the plate is limited by the max- 
imum allowable temperature which the 
envelope and internal elements of the 
the tube are rated to withstand. There- 
fore, all methods of cooling tubes have 
the common purpose of transferring dis- 
sipated heat from the tube to maintain 
terminal or bulb temperatures below 
their specified ratings. 

Three basic methods are used to cool 
power tubes: natural-convection, forced- 
air, and conduction cooling. Most of the 
tubes listed in this manual are designed 
for operation at maximum ratings with 
natural-convection cooling. Some types, 
such as the 6161, require forced-air cool- 
ing; other types, such as the 826, 829B, 
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and 833A, can be operated with natural- 
convection cooling, but carry substan- 
tially higher ratings when forced-air cool- 
ing is employed. Recently developed 
tubes having externa] plates are cooled 
by forced-air cooling (type 8122) or by 
conduction cooling (type 8072). 


Regardless of the cooling method 
used, power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include provision for adequate ventila- 
tion of tube and equipment enclosures 
so that the envelope temperatures will 
not become high enough to damage the 
tubes or their associated circuit com- 
ponents. No further precautions need 
be taken for tubes cooled by natural con- 
vection, other than ensuring that the 
maximum permissible seal or bulb tem- 
perature is not exceeded. Tubes cooled 
by natural convection are generally lim- 
ited to plate-dissipation ratings below 
1000 watts. 

Tubes designed for forced-air cool- 
ing can be made smaller and more com- 
pact; however, systems using forced-air- 
cooled tubes require duct work and ad- 
ditional power for the operation of a fan. 
Forced-air cooling for power tubes can 
rangefrom astream of air directed radially 
tothemajor tube axis toastream directed 
axially through an elaborate air-flow 
system. Forced-air-cooled types are fit- 
ted with a special radiator which in- 


creases the cooling efficiency. Various 


types of radiators are described under 
Construction and Materials. Forced-air- 
cooled tubes are generally limited to 
plate dissipation ratings below 50,000 
watts. Maximum permissible envelope 
temperatures, air flow, and pressure re- 
quirements for forced-air-cooled tubes 
are given in the Tube Types— Technical 
Data section. 

Toacertain extent, conduction cool- 
ing is inherent in all tubes as a result of 
the physical contact between the tube 
and its socket and mounting. However, 
tubes which are specifically designed for 
conduction cooling can be made smaller 
and more compact and do not require 
the fan and duct work necessary for 


forced-air cooling. These tubes can be 
used in enclosed or high-altitude sys- 
tems where forced-air cooling is pre- 
cluded. Although conduction cooling re- 
quires careful initial design of the ther- 
mal circuit, it does not require cooling- 
system maintenance or operating ex- 
pense. In conduction-cooled tubes, the 
plate must be designed as an external 
electrode and its terminal must be ther- 
mally coupled to a constant-tempera- 
ture device (solid or liquid heat sink) 
which limits the tube to the specified 
maximum temperature. The coupling 
must have low electrical conductance 
and high thermal conductivity. 


Thermal conductivity is defined as 
the rate of transfer of heat by conduction 
through unit thickness of a material, 
across a unit area for a unit difference of 
temperature. The thermal conductivity 
Kg of the entire conduction-cooling sys- 
tem for any given configuration is rep- 
resented by the equation: 


— - Wp 2. 

pa ey 

where W), is the selected dissipation in 
watts, T. is the temperature at the tube 
terminal in degrees centigrade (T, 
should never exceed. the specified maxi- 
mum rating), and T, 1s the temperature 


Ks 
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at the heat sink in degrees centigrade. | 


For very-high-power requirements, 
liquid cooling, which is capable of re- 
moving large quantities of heat, is re- 
quired. In this type of cooling, the tube 
electrodes are either immersed in a liquid 
or have built-in ducts for conveying the 
liquid through the internal areas of the 
electrodes. 


Water is the most commonly used 
coolant because it is readily available 
and inexpensive. The water must be free 
from impurities which might make it a 
conductive medium. Other coolants hav- 
ing lower freezing points are used in sys- 
tems which may be subjected to freez- 
ing temperatures when not in use. 


It is essential that high-quality liq- 
uid be used to fill the cooling system and 
that provision be made for continuous 
purification and elimination of sources 
of contamination. These precautions are 
necessary to prevent scaie formation, 
corrosion, and excessive electrolysis, 
which can reduce tube life. 


The glass portions of a tube enve- 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir- 
cuit wiring or grounded metal shields 
because excessive temperature differ- 
ences may cause envelope fractures. 
Shields should not fit so closely as to im- 
pede the free circulation of air around 
the tubes. In many cases, they may be 
designed to produce a ‘“‘chimney”’ effect 
which will increase the draft and im- 
prove tube ventilation. 


The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
the softening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits 
are specified to assure satisfactory va- 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera- 
tions Section. 


Wiring Considerations 


Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re- 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 

Excessive I2R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi- 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par- 


‘ticularly susceptible to large I2R losses 
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because they carry currents of high 
average (dc) or rms (ac) value, and be- 
cause their resistance is increased by 
heat received by direct thermal conduc- 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes from a com- 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
the tube data and the tubes may be dam- 
aged. In such cases, conductors of ade- 
quate size should be used to avoid exces- 
sive losses or sufficient excess voltage 
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should be provided at the supply to com- 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup- 
ply voltage and suitable metering facili- 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 


Excessive I2R losses in signal con- 
ductors may also cause improper opera- 
tion and tube damage, particularly in 
driving circuits where the signal pro- 
vides the required operating bias as well 
as protection of the tube. In the selection 
of signal conductors, consideraticn must 
be given to “‘skin effect,’’ which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 


A signal conductor should have low 
resistance at the highest frequency in- 
volved, and be capable of carrying the 
highest peak currents flowing in the cir- 
cuit with negligible heating. Solid or 
stranded conductors are suitable for af 
applications, and a special type of mul- 
tiple-strand conductor called ‘‘Litzen- 
draht” for low- and medium-power rf 
applications at frequencies up to approxi- 
mately 3 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi- 
mum surface conductivity and to mini- 
mize the effects of oxidation. 


Leakage (E2/R) losses are caused 
primarily by inadequate or improper in- 
sulating materials, or by insufficient 
separation between air-insulated con- 
ductors. In the selection ef insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low dc potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem- 
perature and frequency involved. 


As a general rule, conductors having 
enamel, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera- 
ting at low voltages. Supply-circuit con- 
ductors should be installed in compara- 
tively cool locations as far from signal 
conductors and unshielded signal com- 
ponents as possible. Such conductors, 
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when completely insulated, may usually 
be grouped or cabled together on the 
chassis or framework of the equipment. 
When high voltages or very high tem- 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. 


RF signal conductors, particularly 
those carrying vhf or uhf currents, should 
not be insulated, except at points where 
mechanical support is necessary, because 
practically all types of surface insulation 
absorb appreciable energy in the pres- 
ence of rf fields. These conductors should 
be isolated from each other, from circuit 
components, and from the equipment 
structure. 


Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the Jength of the con- 
ductors, but usually do not become ap- 
preciable until conductor length ap- 
proaches a substantial fraction of a half- 
wavelength at the operating frequency. 
Lead length requires careful considera- 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig- 
nal wavelengths. 

Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de- 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections.T hese considerations 
are discussed below under ‘“‘Circuit Re- 
turns.”’ 


Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci- 
tors, or other circuit components be- 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections 
to bulb terminals should always be made 
with soft metallic braid or ribbon, cr 
with other types of conductors having 
good mechanical flexibility and low elec- 
trical resistance. Under no circumstances 
should connections be soldered to cap or 
wire bulb terminals because the high 
temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
wire terminal leads used on subminia- 
ture types such as the 5718, however, 
may be soldered directly to circuit com- 
ponents, provided speed and care are 
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used to minimize the transmission of 
heat to the bulb seals. 


Circuit Returns 


All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig- 
nal circuits associated with the tube. The 
direct currents drawn by the tube elec- 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be- 
tween stages and thus introduce unde- 
sired degeneration or regeneration.T hese 
effects may generally be avoided by the 
use of separate ac and dc return paths to 
cathode from each electrode or signal 
circuit of a tube. 


DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube. When cathode-resistor bias is used, 
either alone or in combination with an- 
other type of bias, the de circuit returns 
are usually connected to the more nega- 
tive terminal of the cathode resistor. If 
the de voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit de return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, dc 
circuit returns are made in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates.a.volt- 
age drop in the cathode which is equiva- 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
in determining the point to be used for 
de circuit returns. 


When dc filament voltage is applied 
to a filamentary-cathode tube, all de 
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circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for de returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained at a negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 


When ac voltage is applied to a fila- 
mentary cathode, dc circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup- 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 


Most heater-cathode tubes have a 
single cathode terminal which is used for 
all circuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in- 
put and output circuits of the tube and 
thus minimize cathode-lead degenera- 
tion. Because these terminals are con- 
nected in parallel internally, any one of 
them may be used as the de return point 
of the tube or for connection of a cath- 
ode resistor. 


When a heater-cathode tube is oper- 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con- 
nected to the de return point of the tube. 
In other cases, the-heater should be con- 
nected to the tube cathode or to a point 
having the same dc potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces- 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 


The use of separate ac and dc re- 
turns in power-tube installations mini- 
mizes signal-energy losses in power-sup- 
ply and bias circuits. It also minimizes 
degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 


cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav- 
ing thesame ac potential as the cathode, 
regardless of the location of the dc 
return point. 


In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may he bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 51, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
chassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 

At radio frequencies, however, a 
distance of even a fraction of an inch be- 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 


S CHASSIS OR GROUND BUS 
C=AF BYPASS CAPACITOR 


Fig. 51 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po- 
tential as the cathode. Fig. 52 is a semi- 
pictorial diagram showing the ac circuit 
returns required in a high-frequency am- 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
side of the filament center-tap resistor 
to minimize the rf impedance of the 
filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
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cally designed for use at the required 
operating frequencies, 


C=RF BYPASS CAPACITOR 


Fig. 52 


Filament or Heater Supply 


AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re- 
quired may be obtained from trans- 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per- 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni- 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 


When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 
current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
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by low-frequency alternating current, 
hum may he intreduced inte the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in- 
teraction between the magnetic field of 
thespace-chargeand that of the flament; 
and (3) the electrostatic field of the fila- 
ment. The principal source is usually the 
electrostatic field of the filament, which 
induces hum voltages in the signal elec- 
trodes of the tube in proportion to the 
filament voltage and the capacitance be- 
tween the filament and other electrodes. 


Plate Supply 


The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt- 
age. Power-amplifier tubes usually ob- 
tain plate voltage from rectifiers provided 
with suitable filter circuits, although 
batteries or local de generators are some- 
times used, especially in portable and 
mobile equipment. 


Suppressor-Grid Supply 


Voltage for the grid No.3 or sup- 
pressor grid of a power pentode may he 
obtained from any de source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the de supply should be a hattery or 
other source having good voltage regu- 
lation. ‘This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 


Screen-Grid Supply 


Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
dc power supply or from the plate sup- 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 
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A multigrid tube may fail prema- 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur- 
rent may be drawn if the tube is oper- 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al- 
ways applied hefore or simultaneously 
with screen-grid veltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro- 
duce a proportional reduction in screen- 
grid voltage. 

The danger of excessive screen-grid 
voltage is present principally when 
screen-vrid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values of screen-grid 
current, bias, and driving voltage re- 
quired for full output are within the 
maximum ratings for the tube. Any con- 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces- 
sive value. 


Such conditions. are most likely to 
occur in telegraphy transmitters employ- 
ing “blocked-grid”’ keying or other meth- 
ods of keying which cut off or substan- 
tially reduce plate and screen-grid cur- 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi- 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt- 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 
separate supply or a voltage-divider ar- 
rangement, rather than by the series- 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 


used, precautions should be taken to 
keep the screen-grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 


Control-Grid (Bias) Supply 


Control-grid voltage or bias for a 
power tube may be obtained from a sepa- 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob- 
tained from an independent battery, dc 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv- 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and can provide relatively large bias 
voltages or voltages which vary with the 
input signal, it does not provide protec- 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi- 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 


Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined dc 
currents of the tube electrodes. This 
type of bias provides automatic protec- 
tion against excessive plate, screen-grid, 
and control-grid current because any in- 
crease in total] cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be- 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 


extent of the voltage drop in the cathode > 


resistor, this type of bias is used princi- 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 


Supply-Voltage Variations 


Because a tube may be seriously 
damaged if its absolute maximum volt- 
age ratings are exceeded, consideration 
must be given to the variations in elec- 
trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir- 
cuit-component values. The operating 
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voltage for each tube electrode should 
be low enough so that the absolute max- 
imum rated voltages of the tube wil] not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per- 
mit the use of maximum rated voltages 
without danger of exceeding the tube 
ratings. 


Protective Devices 


Power-tube installations should al- 
ways be adequately equipped with pro- 
tective devices to prevent damage to the 
equipment and/or personal injury. De- 
vices which provide tube and circuit 
protection include: 


(1) fuses or relays which automati- 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor- 
tant circuit operating conditions. 


The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in- 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec- 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 


Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust- 
ments in addition to providing indica- 
tions of drive conditions. Because cor- 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di- 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 


For reasons of economy, a single de 
milliameter is sometimes placed in the 
cathode-return lead or the negative high- 
voltage supply lead of a tube for the 


measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
de potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 
about 100 times the resistance of the 
meter is generally satisfactory, and in- 
troduces an error in meter reading of 
only about one per cent. 


Safety Considerations 


Because the rated plate and screen- 
grid voltages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during mainte- 
nance of power-tube equipment to insure 
that all primary power is disconnected 
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and all exposed circuit parts are effectively 
grounded. When circuit adjustments are 
made on “‘live’’ equipment, very great care 
should be taken to avoid contact with any 
circuit parts which are not at ground po- 
tential. Such adjustments should never be 
made unless another person capable of ap- 
plying treatment for electric shock is pres- 
ent. 

In the design of equipment, personal- 
safety considerations require the ground- 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele- 
ments, and the incorporation of ‘‘inter- 
lock’’ switches at all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 


Reetifier Considerations 


Rectifier-type power supplies em- 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other de operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in many other 
applications requiring economical and 
conveniently controllable de power. 


The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal op- 
eration. These symptoms are character- 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 


Mercury-Vapor Tubes 


Amercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be- 
cause it may lead to internal shorts or 
ares when the tube is placed in opera- 
tion. A mercury-vapor tube should al- 
ways be transported, stored, and oper- 
ated in a vertical position with the fila- 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al- 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 


If spattering occurs, the dispersed 
mercury must be completely reconcen- 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre- 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt- 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre- 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 
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at the bottom of the bulb. The condi- 
tioning treatment is then applied to flash 
out any mercury which may have con- 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor- 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min- 
utes. The anode voltage is then gradu- 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal flashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a 
few minutes to assure complete vapori- 
zation of the mercury before the treat- 
ment is resumed. 


Filament Heating Time 


Voltage should not be applied to 
the plates or anodes of vacuum, mercury= 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor- 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro- 
tects the emitting surface against dam- 
age from high-velocity positive-ion bom- 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 


Minimum heating times for indi- 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in- 
stant when the filament voltage reaches 
its normal operating value and, conse- 
quently, may have to be increased if the 
filament supply has poor regulation. 

It should be noted that measurement 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir- 
cuit. When continuous measurements are 


required, suitable voltmeters should be 
permanently incorporated in the equip- 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt- 
age applied to the tubes, and should be re- 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci- 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken by 
the user. 


Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be opérated from a con- 
stant-voltage transformer, or its supply 
circuit should include under- and over- 
voltage relays which will open the pri- 
mary circuit of the rectifier anode sup- 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup- 
tions to operation by normal surges or 
transient variations in line voltage. 


The required delay in application 
of anode voltage can be obtained con- 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 53. This relay should permit adjust- 
ment of the delay time to a value suffi- 
cient to assure protection for the tubes 
under the most adverse conditions that 
can be expected in service. 


Mercury Temperature 


The life and performance of a mer- 
cury-vapor rectifier are critically depend- 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 
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tard vaporization of the mercury, thus 
limiting the degree of ionization avail- 
able at normal filament voltage and rais- 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 
temperatures, on the other hand, are con- 
ducive to rapid vaporization, but tend 
to produce over-ionization and thus re- 
duce the peak inverse anode voltage that 
the tube can withstand without break- 
down. Rectifiers using mercury-vapor 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main- 
taining these temperatures within limits 
specified for the tubes employed. Con- 
densed-mercury temperature may be 
measured with a thermocouple or ther- 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer- 
cury-vapor tubes included in this Man- 
ual is shown in the Outlines Section. 


The method used to control con- 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini- 
mum values specified in the tube data, 
some form of heat-conserving enclosure 
should be provided for the tubes. In ex- 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem- 
peratures are above the maximum val- 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow 
should start when the anode voltage is 
applied to the tube, and should be di- 
rected horizontally onto the bulb about 
‘l4 inch above the base at the filament 
end of the tube. The air flow may be re- 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem- 
perature above ambient temperature is 
given as a function of heating time un- 
der no-load and/or full-load conditions 
for mercury-vapor rectifier types in the 
Tube Types— Technical Data Section. 


Shielding 


Rectifier tubes, particularly mer- 
cury-vapor types, should be isolated 
from transformers and other components 
which produce strong external magnetic 


or eléctrosvatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effects in mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com- 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Mercury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en- 
tering rectifier circuits by rf filters such 
as that shown in Fig. 54. 


Mercury-vapor rectifier tubes occa- 
sionally produce multi-frequency oscil- 
lations or ‘‘hash’’ which may cause in- 
terference in the af stages of associated 
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equipment and in near-by radio receiv- 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter- 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier ‘‘hash’’ 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
‘‘ripple’”’ frequency. (The “ripple” fre- 
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quency is equal to the power-line fre-. 


quency times the number of half-wave 
rectifier units conducting independ- 
ently.) 

In some cases, this type of interfer- 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter- 
mine whether the interference is trans- 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi- 
ation of such interference can usually be 
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minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-pass inductance-capaci- 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 55, or by the 
use of filament and high-voltage supply 
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transformers having electrostatic shields 
between primary and secondary wind- 
ings. Low-pass filters of the type shown 
in Fig. 56 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi- 
mately 1.4 times the rms voltage). 


Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 
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these rays constitute a serious health 
hazard, tubes operated in such circuits 
should be equipped with shielding de- 
signed to absorb X-ray radiation 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter- 
nal cathode shields. These shields are 


connected to a filament or heater termi- 
nal designated as the ‘‘cathode-shield”’ 
or ‘‘anode-return’”’ terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup- 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 


Tube Ratings 


Rectifier-tube ratings usually in- 
clude maximum permissible values for 
peak inverse anode voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec- 
tifier circuit design is discussed, it is de- 
sirable to define certain other terms fre- 
quently usedin connectionwith rectifiers. 


Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, 7.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur- 
rent, t.e., anode negative with respect 
to cathode. 


Forward current is current flowing 
through a rectifier as a result of the ap- 
plication of a forward voltage. Reverse 
current is current flowing through a 
rectifier in the direction opposite to that 
of normal conduction. The flow of re- 
verse current in a rectifier is an abnormal 
condition. 


Peak inverse anode voltage is the 
highest instantaneous voltage applied 
between the anode and cathode during 
the fraction of any input cycle when the 
tube is normally not conducting. A max- 
imum peak-inverse-voltage rating indi- 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 


Peak anode current is the highest 
instantaneous value reached by the for- 
ward current during the normal conduc- 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur- 
rent the tube can safely conduct during 
this interval. The peak current is deter- 
mined by the duration of the conduction 
interval and, therefore, depends on the 
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type of rectifier circuit in which the tube 
is employed. 


Average anode current is the value 
obtained by integrating the instantane- 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur- 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor- 
mal conduction. This current may be 
measured by means of a dc meter in- 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di- 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be. averaged over the period speci- 
fied in the tube data (usually 15 to 30 
seconds). 


Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an are-back in an asso- 
ciated tube. A maximum fault-current 
rating indicates the highest current that 
should be permitted to flow through the 
tube in the direction of normal conduc- 
tion over a period not exceeding 0.1 sec- 
ond under fault conditions. Rectifier cir- 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur- 
rent of the maximum value will mate- 
rially shorten or terminate the life of 
the tube. 


Rectifier tubes of the same type can 
be connected in parallel to provide in- 
creased output current. When mercury- 
vapor or inert-gas types are operated in 


- parallel, it is necessary to employ a resis- 


tor or a small inductance in the anode 
circuit of each tube to assure equal divi- 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre- 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref- 
erable to resistors because they mini- 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen- 
ter-tapped inductors (interphase reac- 
tors) can be used as stabilizing elements 
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for pairs of parallel tubes. These induc- 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 

Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau- 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 


Circuits 


The most suitable type of rectifier 
circuit for a particular application de- 
pends on the de voltage and current re- 
quirements, the amount of rectifier “‘rip- 
ple’ that can be tolerated in the output, 
and the type of ac power available. 

The half-wave single-phase circuit 
shown in Fig. 57 delivers only one pulse 
of current for each cycle of the ac input 
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voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt- 
age, high-current applications (e.g., in 
power supplies for ac/dc receivers) and 
in low-current, high-voltage applications 
(e.g., in ultor-voltage supplies for kine- 
scopes and other types of cathode-ray 
tubes). 

A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 58, and a series single- 
phase circuit in Fig. 59. Although the 
bridge circuit requires four half-wave 
rectifier tubes. and three filament trans- 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 
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Fig. 60 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 


Fig. 59 


contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit. The parallel three-phase circuit em- 
ploying six half-wave rectifier tubes 
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shown in Fig. 61 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir- 
cuit shown in Fig. 60 for the same aver- 
age anode current per tube. The balance 
coil used in this circuit assures equal di- 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 
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In the series three-phase circuit 
shown in Fig. 62, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir- 
cuit shown in Fig. 60 for the same trans- 
former voltage and peak inverse anode 
voltage per tube. Figs. 63 and 64 show 


half-wave four-phase and six-phase cir- 
cuits, respectively. 


Quadrature Operation 


The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament. When the filament-supply volt- 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo- 
nents of the filament current reach peak 
value simultaneously during each con- 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 

In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “‘in-phase’”’ operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 
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the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 

This difficulty can be minimized by 
the use of “Quadrature Operation.”’ In 
this method of operation, the peak value 
of the total filament current is minimized 
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by supplying the filament of each recti- 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true “Quadrature’’), substan- 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which are 
readily obtainable in three-phase and 
six-phase rectifier circuits. 


Table IV gives the voltage, fre- 
quency, current,-and power ratios for 
the basic rectifier circuits shown in Figs. 
57 through 64. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 


used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider- 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con- 
ditions. When a particular tube type has 
been selected for use in a specific recti- 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 


Example of the Use of Table IV 


Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 
RATIO Fig. 57 Fig. 58. Fig. 59 Fig.60 Fig. 61* . Fig. 62. Fig. 63 Fig. 64 
Voltage Ratios 
E/Eav Zee 1.11 Poker 0.854 0.854 0.427 0.785 0.74 
Epmi/E 1.41 2.83 peal 2.45 2.45 2.45 eee 2.83 
Epmi/Eav 3.14 oon aD 2.09 2.09. 1.05 Zuo 2.09 
Em/Eav 3.14 1.57 Nats EA b 1.05 1.05 1.11 1.05 
Er/Eavy i yalak 0.472 0.472 0.177 0.04 0.04 0.094 0.04 
Frequency Ratio 
fr/f 1 23 2 3 6 6 4 6 
Current Ratios 
Ib/TIav 1 0.5 0.5 0.33 0.167 0.33 0.25 0.167 
Resistive Load 
Ip/lav 1.67 0.785 0.785 0.587 0.294 0.587 0.503 0.408 
Ipm/Iav 3.14 1, 57 1.67 ay + | 0.52 1.05 1.11 1.05 
Ipm/Ib 3.14 la: 34 3.63 3.14 Sy tket 4.5 6.3 
Inductive Load® 
Ip/Iav - 0.707 0.707 0.577 0.289 0.577 0.500 0.408 
Ipm/lav - 1 1 1 0.5 1 1 1 
Power Ratios 
Resistive Load 
Pas/Pde 3.49 ae 1,24 - - = = - 
Pap/Pde 2.69 L123 1.24 = - = ~ - 
Pal/Pdc 2.69 123 1.24 - - - = - 
Inductive Load® 
Pas/Pde — Leon: Te tt Dhow | 1.48 1.05 1.57 1.81 
Pap/Pde - a Oy | 1.11 1.21 1.05 1.05 1.11 1.29 
Pal/Pde - ia at 1 ea 8 | 1.21 1,05 1.05 1.11 1.05 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coil and thus 


avoid poor regulation at light loading. 
w The use of a large filter-input choke is assumed. 


E=transformer secondary voltage (rms) 

Eav=average de output voltage 
Epmi=peak inverse anode voltage 

Em=peak de output voltage 

Er=major ripple voltage (rms) 
Iav=average de output current 

Ip=average anode current 

Ip=anode current (rms) 


Ipm=peak anode current 

f=supply frequency 

fr=major ripple frequency 
Pal=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas=transformer secondary volt- 

amperes 

Pdc=de power (Eavy X Iavy) 


Note: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no losses 
in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a de voltage (Eay) of 2500 volts at 
an average dc current (Iay) of 500 milli- 
amperes to the input of a filter. Also de- 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 


Procedure. (1) Determine the max- 
imum peak inverse anode voltage which 
each rectifier tube must withstand.From 
Table IV, the ratio of peak inverse volt- 
age (Ebmi) to de output voltage in sin- 
gle-phase full-wave circuits is 3.14. 


Ebmi=3.14 X 2500 = 7850 volts. 


(2) Determine the average anode 
current (Ip) in each tube. From Table 
IV, Ip in a full-wave single-phase circuit 
is one-half the total de output current. 


Ip = 0.5 X 500 = 250 milliamperes. 


(8) Select a tube having suitable 
voltage and current ratings from the 
Application Tables Section. The 866A, 
which has a maximum peak-inverse 
anode-voltage rating of 10000 volts and 
a maximum average-anode-current rat- 
ing of 250 milliamperes, meets the re- 
quirements. (Although the 872A, which 
has a maximum peak-inverse anode- 
voltage rating of 10000 volts and a max- 
imum average-anode-current rating of 
1.25 amperes, would also be moresatisfac- 
tory, the 866A is the more economical 
type for this application.) 


(4) Determine the rms voltage (E) 
which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts de 
to the filter at the specified load current 
of 500 milliamperes under full-load con- 
ditions. 


E = 1.11 X (2500 +15) = 2790 volts (1) 


The second term within the parentheses 
represents the voltage drop in the 866A. 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren- 
theses. 


Regulation 


The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important con- 
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sideration when a rectifier filter is re- 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia- 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has a no-load output 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 


For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener- 
ous overload ratings and low-resistance 
windings, mercury-vapor orinert-gas rec- 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing “‘swinging’”’ chokes of 
the proper value. In addition, a ‘‘bleeder’”’ 
resistor drawing about 10 per cent of the 
total output current should be perma- 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris- 
ing excessively when the external load 
is reduced, and thus improves regula- 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. 


Good regulation is desirable even 
when substantially constant output volt- 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained whena very large bypass capaci- 
tance is connected across the output of 
the supply, 7.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 


associated equipment when the supply 
is used for two or more stages. 


Filters 


The filter employed to minimize rip- 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. Careful consideration must begiven 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 

One of themostimportant considera- 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti- 
fier causes a sudden flow or surge of cur- 
rent. The maximum value of this current 
is determined by the instantaneous am- 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if a relatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im- 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 


Choke-input filters limit surge and 
normal peak currents and, therefore, 
make it possible to obtain maximum con- 
tinuous dc output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac- 
curately by calculation. 


Capacitor-input filters provide the 
highest de output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur- 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the de load cur- 
rent obtainable from a given rectifier- 
tube-and-transformer combination is less 
when a capacitor-input filter is used 


RCA Transmitting Tubes 


than when a choke-input filter is used. 


Whenacapacitor-input filteris used, 
a current-limiting resistor should be con- 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, Rt, required to limit the 
surge current to a safe value, including 
the effective resistance of the power- 
transformer secondary (or one half of 
thesecondary of afull-wave transformer) 
is a function of the de output voltage 
(Eay) and the rated peak anode current 
(Ipm) of the tube. 

K X Eay 


Re = Ipm 


The factor K is equal to 3.14 for the cir- 
cuit shown in Fig. 57, 1.57 for the circuits 
shown in Figs. 58 and 59, 1.21 for the cir- 
cuit of Fig. 60, 1.11 for Fig. 63, and 1.05 
for Figs. 62 and 64. The balance coil used 
in the circuit shown in Fig. 61 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim- 
iting resistor may beshort-circuited after 
the rectifier-filter system has been 
switched on to avoid a reduction in use- 
ful de output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit- 
ing resistor is used as described above. 


Design of Choke-Input Filters 


The filter-design charts shown in 
Figs. 65 and 66 permit quick determi- 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 


operating from 60-cycle supplies. For 


other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60/f, wherefisthesupply frequency used. 


The chart shown in Fig. 65 is used 
to determine component values forsingle- 
section choke-input filters or for the first 
section of a multisection choke-input fil- 
ter. Single-section and double-section 
choke input filters are shown in Fig. 67. 
The Ry curves in Fig. 65 are used to de- 
termine the minimum value of choke in- 
ductance required. The equivalent load 
resistance (Rj) in ohms is equal to the 
de output voltage (E,y) of the rectifier 
in volts divided by the load current (Ip) 
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in amperes. A dc output voltage equal 
to 90 per cent of the rms voltage (E) per 
rectifier-tube anode is used in this calcu- 
lation (from Table IV, E/Eay = 1.11). 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur- 
rent used must assure operation of each 
rectifier tube within its maximum aver- 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable Ry, curve. 


The K curves in Fig. 65 indicate 
combinations of minimum filter induc- 
tance (L,) and maximum filter capaci- 
tance (C,) which will keep the peak an- 
ode currents (Ipm) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the dc voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
65 represent the following relation: 

= C; X (K/1000) 
Filter component values must al- 


ways lie in the region of the chart to the 
left of the proper K line. 


When a particular rectifier tube is 
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used at its maximum peak-inverse-an- 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di- 
rectly by placing a ruler across the ap- 
propriate pair of dashed lines shown in 
Fig. 65. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de- 
termined from the above equation must 
be used. 


The R, and K curves, therefore, in- 
dicate limiting values of inductance and 
capacitance which will assure that aver- 
age and peak anode-current ratings of 
the rectifier tubes will not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Ry and K curves on or above the Ep, 
line for the maximum percentage of rip- 
ple which can be tolerated in the output 
of the filter section. 


In power supplies for cw transmit- 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phonetransmitters generally should have 
ripple of 0.25 per cent or less. Power- 


supply ripple in high-gain speech am- 
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plifiers and receivers should not exceed 


0.1 per cent to prevent hum modulation 
of output signals. 

The most economical method of ob- 
taining ripple voltages below 1 per cent 
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is by the use of double-section filters of 
the type shown in Fig. 67(b). Values of 
Ly», and C, for the second section of such 
filters are determined from the chart 
shown in Fig. 66. After the value of Ep, 
for the first section is determined, the 
values of L. and C, (as a product) for 
any desired ripple percentage Er, at the 
output of the second filter section may 
be determined from the appropriate Er, 
curve in Fig. 66. Although any values of 
inductance and capacitance having the 
indicated product L. & C, will provide 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre- 
quency. The inductance of L», therefore, 
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should always be greater than 
3x (Ci + C.) 
2x (CRC) 

For applications in which the load 
resistance (Ry) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de- 
termined by the maximum load resist- 
ance attained may be used. The most 
economical method for minimizing out- 
put-voltage variations, however, is by 
the use of a “‘swinging”’ input choke. 

The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 65 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini- 
mum R,. It is generally most econom- 
ical to select low values of swinging- 
choke inductance and obtain the re- 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(‘‘smoothing’’) chokes. 


Examples of Filter Design 
Single-Section Filter 


Problem: A full-wave rectifier op- 
erating from a 60-cycle source and em- 
ploying two 872-A mercury-vapor tubes 
has a de output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 x 1.25 = 2.5 am- 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 

Procedure: Ry = 3200/2.5 = 1280 
ohms. The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
800 and, consequently, would be 
above the position where the curve for 
Ry = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve Er; = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 


suitable combination. 


Two-Section Filter 

Problem: A 60-cycle full-wave rec- 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts de at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 
combined maximum dc _ load-current 
ratings of the tubes (2 K 0.25 = 0.5 am- 
pere); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be- 
cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “‘swinging’’ type. 


Procedure: At maximum load, Ry 
= 2500/0.5 = 5000 ohms. K = (2500 x 
1.11)/1.0 = 2775. Because the curve in 
Fig. 62 for Ry, = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Ry, 
(minimum R,) need not be considered in 
the selection of constants for the first 
filter section. If an Ep, of 10 per cent at 
the output of the first filter section is as- 
sumed to he satisfactory, the minimum 
swinging-choke inductance and the cor- 
responding value for the first-section 
filter capacitor are selected along the 
curve Er, = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be L; = 13.5 henries and C; = 1 
microfarad. The maximum inductance of 
the swinging choke should be as high as 
practical. If a maximum value of 25 hen- 


Rectifier Considcritio ———$—$—— 


ries is chosen, the minimum-load value 
of Ry (maximum Ry) at which the regu- 
lating action of the choke will be effec- 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an Ry, of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre- 
vent the de output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 * 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 — 
0.096 = 0.404 ampere, or 404 milli- 
amperes. 


The second filter section (L:.C,) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil- 
ter section to a value of 0.5 per cent. 
From Fig. 66, the value of the product 
L.C, at the intersection of the curve for 
Ep, = 10 per cent with the line for Ep, 
= 0.5 per cent is 37. If C. is chosen to be 
2 microfarads, then L; should have an 
inductance of 18.5 henries. The value 
chosen for L, should be checked to de- 
termine whether resonance effects will 
be present, 7.e., L» should be equal to, or 
greater than, 3 (1+2)/[2x (1 X2)]=9/4 
= 2.25. Because the value of 18.5 henries 
selected for Lz is considerably greater 
than 2.25, the filter design is satisfactory. 


Interpretation of Tube Data 


The tube data given in the T'ube 
Types Section include maximum ratings, 
typical operation values, characteris- 
tics, and characteristics curves. 


A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com- 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 


RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun- 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con- 
tinuous tube operation in which maxi- 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercialand Ama- 
teur Service (ICAS) covers applications 
in which high tube output is a more im- 
portant consideration than long tube 
life. The term “Intermittent Commer- 
cial”’ in this title applies to types of serv- 
ice in which the operating or ‘‘on’’ peri- 
ods do not exceed 5 minutes each, and 
are followed by “‘off’’ or stand-by periods 
of the same or greater duration. The 
term “‘Amateur Service’’ covers other 
applications where operation is of an in- 
frequent or highly intermittent nature, 
as well as the use of tubes in ‘‘amateur”’ 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom- 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 


Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re- 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem- 
ise that transmitter ‘‘on’’ periods do 
not exceed 15 seconds each, and are fol- 
lowed by ‘“‘off’’ periods of at least 60 
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seconds duration. In equipment tests, 
however, maximum “‘on”’ periods of not 
more than 5 minutes each followed by 
“off”? periods of at least 5 minutes are 
permissible, provided the total ‘‘on” 
time of such test periods does not ex- 
ceed 10 hours during the life of the tube. 
Although tubes operated underIMS rat- 
ings may have a life of only about 100 
hours, the use of these ratings is eco- 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 


Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 
not cause any other maximum rating to 
be exceeded. For example, if the product 
of the maximum plate-voltage and max- 
imum plate-current ratings exceeds the 
maximum permissible de plate input, 
then either the plate voltage or the plate 
current, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 maz; 
plate milliamperes, 175 maz; plate in- 
put, 175 watts maz. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the de plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man- 
ual are “Absolute Maximum” ratings, 
unless otherwise indicated. The equip- 
ment designer must select operating val- 
ues which are sufficiently below these 
absolute-maximum ratings so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia- 
tion, load variation, or manufacturing 
variation in the equipment itself. 


A few of the low-power tubes listed 
in this Manual are rated under the 
*Design-Center” system. This system, 
which is used principally for tubes in- 
tended for home-instrument applica- 


tions, is designed to provide satisfactory 
average performanceinthegreatest num- 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or de power 
lines should be designed so that the de- 
sign-center maximum values are not ex- 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup- 
ply or similar supplies, plate voltages, 
screen-grid supply voltages, dissipations, 
andrectifier output currentsshould never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten- 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with “B’”’ bat- 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt- 
ages, or dissipations ever exceed the maxi- 
mum rated values by more than 10 per 
cent. 


In general, tubes are rated at the 
most severe conditions in a given serv- 
ice. For example, class C telegraphy rat- 
ings assume key-down conditions (per 
tube) without amplitude modulation; 
class C telephony ratings are established 
with fully modulated carrier conditions 
(per tube). 


Values shown in tube data under 
“Typical Operation”’ should not be in- 
terpreted as ratings. These values repre- 
sent operating conditions within the 
maximum ratings of a tube that are suit- 
able for a particular application, and 
do not imply that the tube cannot be 
operated satisfactorily under other con- 
ditions in the same application. The 
choice of the most suitable tube oper- 
ating conditions for any particular ap- 
plication should be based on a careful 
consideration of all pertinent factors. 


The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with de, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point (i.e., the center 
tap on the filament-transformer secon- 
dary, or the mid-point on a resistor shunt- 


Interpretation of Tube Data 


ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential cathodes, the cathode is 
taken as the datum point. 


Electrode voltage and current rat- 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and _ inter- 
pretation of tube data. 


Plate Input is the total power sup- 
plied to the plate. It is the product of 
the de plate voltage (Ep) and the direct 
current flowing in the plate circuit (Ip). 


Plate Dissipation is the power lost 
in the form of heat as a result of electron 
bombardment of the plate. It is the dif- 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 


Tube Power Output isthe output ob- 
tainable from the tube itself and is equal 
to plate input minus plate dissipation. 
(The term power output is used in some 
publications.) 

Useful Power Output is the out- 
put measured at the load of the output 
circuit. Values given in the data are for 
the stated conditions; actual values de- 
pend on the circuit efficiency, operating 
frequency, and other variable factors. 

Grid-No.2 (Screen-Grid) Input 
is the de power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom- 
bardment. 

Grid (or Grid-No.1) Driving Power 
is the actual signal-power input to the 
control grid plus the power lost in the bias 
supply.It is given by the formulaWa=0.9 
Eel, where Wa is the grid driving power 
in watts, Eg is the peak signal voltage 
applied to the grid in volts, and I, is the 
average grid current in amperes. This 
value does notincludesignal-power losses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Driver Power Output is the useful 
power output of the driver stage or the 
power measured at the input to the grid 
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circuit of an amplifier. This value in- separate cathode and heater terminals. 
cludes circuit losses and varies accord- These ratings indicate the highest in- 
ing to the frequency of operation and  stantaneous voltage that may be applied 
the circuit used. between a heater and cathode without 

Peak Heater-Cathode Voltage rat- breakdown of the insulation between 
ings are given only for tubes that have these electrodes. 
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POWER TUBE COOLING DESIGNS 


EFFICIENT COOLING is the key to the development of Sei 
power tubes. Several cooling designs are shown above: (top) se) 
8072, conduction cooled; (center) RCA-8121, and (bottom) i a 
8122, both forced-air cooled. In the background is fin-type, high- 
efficiency integral radiator used in the 8122. 
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Application Tables 


The tables in this section are in- 
tended to aid in the selection of trans- 
mitting tubes for specific applications. 
Tube types have been classified accord- 
ing to the principal services for which 
they are rated, but are not necessarily 
limited to the applications listed. The 
tube types, together with their ratings 
and characteristics of primary interest, 
are listed in each category in order of 
increasing power output (except Tables 


6 and 7). Tubes whose type numbers are 
printed in bold type are suggested for 
new equipment design. Unless otherwise 
noted, the ratings given are based on the 
absolute maximum system. 

After suitable tube types are se- 
lected from the appropriate tables, the 
final choice should be based on the com- 
plete ratings for the types under consid- 
eration, as given in the Tube Types— 
Technical Data Section. 


SERVICE APPLICATIONS 


1.AF Power Amplifier and Modulator 


Service 


2. Plate-Modulated RF Amplifier — Class C 


Telephony 


3. RF Amplifier Service—Class C Telegraphy 
4.Linear RF Amplifier Service — Single- 


Sideband Suppressed Carrier, Two- 
Tone Modulation 


5. Plate- or Grid-pulsed Amplifiers or 
Oscillators 


6. Special Services 
7. Rectifier Tubes 


1. Power Tubes for AF Power Amplifier and Modulator Service 


Power Filament Maximum Plate Ratings? Kind3 RCA 
Output Cooling! or Input Dissi- of TYPE 
(Typical) Heater pation Tube NO. 
Watts4 Volts Volts Watts Watts 
CLASS A AMPLIFIERS 
pF | N 6.3 275 ~- 825 BP 5686 
26 5 N 6.3 375 40 21 BP 51614 
CLASS AB, AMPLIFIERS® 
20 .5 N 12 to 15 300 21 10 BP 7551 
20.5 N 6.3 300 21 10 BP 57558 
44 N 6.3/12 .6 750 100 30 BPBP 829B 
80 FA 6.3 1000 180 115 C 6816 
80 FA 26 .5 1000 180 115 Cc 6884 
80 FA 6.3 1000 180 115 CR 7457 
80 Cc 6.3 1000 180 vo CR 7842 
80 C 26 .5 1000 180 _- C 7843 
80 C 6 3 1000 180 — Cc 7844 
82 N 6 .3 600 60 20 BP 56146 
82 N 26 5 600 60 20 BP 56159 
82 N 12 .6 600 60 20 BP 56883 
82 N 6 3 600 60 20 BPR 57212 
82 N 26 5 600 60 20 BPR 57357 
380 N 10 2250 360 100 BP 5813 
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1. Power Tubes for AF Power Amplifier and Modulator Service (Cont.) 


Power Filament Maximum Plate Ratings? Kind3 RCA 
Output Cooling! or Input Dissi- of TYPE 
(Typical) Heater pation Tube NO. 
Watts4 Volts Volts Watts Watts 
7203/ 
590 FA 6 2000 — 250 BP 4CX250B 
7204/ 
590 FA 26 5 2000 aaa 250 BP 4CX250F 
1600 FA 6.3 3000 1500 600 CR 7650 


CLASS AB, AMPLIFIERS® 


42 N 6.3 400 30 10 BPQ 52E24 
42 N 6.3 600 30 10 BP 52E26 
42 N 12.6 600 30 10 BP 56893 
80 N 6.3 600 60 25 BP 5807 
80 N 12.6 600 60 25 BP 51625 
90 N 6 3 600 62.5 20 BP 56146 
90 N 26.5 600 62.5 20 BP 56159 
90 N 12.6 600 62.5 20 BP 56883 
90 N 6 3 600 62.5 20 BPR 57212 
90 N 26.5 600 62.5 20 BPR 57357 
140 FA 6.3 1000 180 115 C 6816 
140 FA 26.5 1000 180 115 C 6884 
140 FA 6 .3 1000 180 115 CR 7457 
140 C 6.3 1000 180 ae CR 7842 
140 c 26.5 1000 180 oat C 7843 
140 Cc 6.3 1000 180 ee C 7844 
CLASS B AMPLIFIER® 

10.4 N 6 3 300 — 3 TT 1635 
235 N 6.3 1250 165 45 ; 5811A 
235 N 6.3 1250 165 45 T 5812A 
1650 N 10 3000 1125 300 ny 5833A 
2400 FA 10 4000 1600 400 T 5833A 


' Cooling: N, natural; FA, forced air; C, conduction. 
2 CCS, unless otherwise noted. 
3 Designations for kind of tube: 


BP Beam power P Pentode 

BPQ Quick-heating beam power PP Twin pentode 
BPR’ Ruggedized beam power PT Pencil triode 
BPBP Twin beam power T Triode 

C Cermolox TT Twin triode 
CR Ruggedized cermolox T-P Triode-pentode 


4 Approximate. 

+ ICAS ratings also shown in Technical Data Section. 

6 Typical power output for two tubes, except twin-unit types. 

Except for types listed in Table 7 (Rectifier Tubes), tube type numbersin BOLD FACE are suggested for use 
in new equipment design. 
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2. Power Tubes for Plate-Modulated RF Amplifier Service— Class C Telephony 


Typical Operation Maximum Plate Ratings? 
Filament Max Freq Kind? RCA 
Power Fre- Cool- or for Full DC _Dissi- of TYPE 
Output quency ing! Heater Input Input pation Tube NO, 
Watts? (at) Mc Volts Mec Volts Watts Watts 
1.7 3000 C 12 .6 a 750 45 — C 7801 
Ri, 3000 C 6.3 _ 750 45 -— C 7870 
B25 500 N  6.3/12 .6 500 200 8 4 PP 56939 
5.5 500 N 6 2000 260 8.5 5 PT 55893 
6.4 30 N 6 — 250 10 8 BP 55763 
6.4 30 N 13 .5 — 250 10 8 BP 56417 
6.5 175 N 6.3 175 250 15 ri BP 107095 
6.5 175 N 6.3 175 250 15 7 BP 57558 
6.5 175 N 12 to 15 175 250 15 z! BP + EY | 
6.7 500 N 6 500 275 9 5 5 PT 56263 
6.7 500 N 6 500 275 9 5.5 PT 56263A 
13 5 — N 6 .3 125 400 20 6.7 BPQ 52E24 
1335 — N 6.3 125 400 20 6.7 BP 52E26 
13 .5 — N 12 .6 125 400 20 6.7 BP 56893 
717 os N 6.3/12 .6 200 600 22 10 BPBP 5832A 
17 400 C 12 .6 —_ 750 45 C 7801 
17 400 C 6 .3 750 45 o— Cc 7870 
28 oo N 6 .3 60 475 40 16 5 BP 5807 
28 _ N 12 .6 60 475 40 16.5 BP 51625 
34 ~- N 6 .3 60 480 45 13 .3 BP 56146 
34 — N 26 5 60 480 45 13 .3 BP 56159 
34 a N 12 .6 60 480 45 13 .3 BP 56883 
34 60 N 6.3 60 480 45 13 .3 BPR 57212 
34 60 N 26 .5 60 480 45 13 .3 BPR 57357 
45 400 FA 6 .3 1215 800 120 75 Cc 6816 
45 400 FA 26 5 1215 800 120 75 C 6884 
45 400 FA 6.3 1215 800 120 75 CR 7457 
45 400 C 6 .3 1215 800 120 _— CR 7842 
45 400 C 26 .5 1215 800 120 oa C 7843 
45 400 Cc 6.3 1215 800 120 —_ C 7844 
750 — N 6.3/12 .6 200 600 67 5 21 BPBP 5829B 
770 — FA 6.3/12.6 200 600 90 28 BPBP 5829B 
85 — N 6 .3 30 1000 115 30 Ak 5812A 
88 as N 6 .3 30 1000 115 30 T 5811A 
120 900 FA 6.3 900 1300 270 167 Ai 6161 
180 — N 10 30 1600 240 67 BP 5813 
235 Aor RA 6 500 1500 — 165 BP 7203/ 
4CX250B 
235 175 FA 26 5 500 1500 -—~ 165 BP 7204/ 
4CX250F 
600 400 FA 6.3 1215 2000 1000 400 CR 7650 
635 a N 10 30 2500 835 200 T 5833A 
800 600 FA 5.5 1215 2000 1700 1000 Cc 7213 
1000 — FA 10 20 3000 1250 270 T 5833A 


7 Both sections. 
10 ICAS ratings only. 
1, 2, 3, 45 6 See Table 1. 
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3. Power Tubes for RF Amplifier Service—Class C Telegraphy 


Typical Operation Maximum Plate Ratings? 

Filament Max. Freq. Kind’ RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency ing! Heater Input Input pation Tube NO. 
Watts? (at) Mec Volts Me Volts Watts Watts 


CLASS C AMPLIFIERS, RF TELEGRAPHY 


1.2 10 N 1.4/2.8 — 150 3 2 Pp 83A4 
1.4 1000 N 6 .3 5000 250 — 2.5 PT 7554 
y) — N 1.4/2 8 — 135 4 1 TT 83A5 
3.2 3000 C 12 .6 — 750 52.5 — C 7801 
3.2 3000 Cc 6.3 — 750 =) 4p) — C 7870 
93 .5 940 N 12-15 — 9300 — 2.75 T-P 7060 
4 40 N 12-15 — 300 — 5 1 8077/ 
7054 

5 500 N 6 .3 1700 360 9 6 .25 PT 4037 

5 500 N 6 .3 1700 360 9 6 .25 PT 5876 

5 500 N 6 .3 1700 360 9 6 .25 PT 5876A 

5 500 N  6.3/12 .6 500 250 12 6 PP 56939 

5 .25 125 N 6 .3 — 275 i1 8.25 BP 5686 
~) 1000 N 6 2000 320 11 7 PT 55893 
7 500 N 6 500 330 5322 8 PT 56263 

7 500 N 6 500 330 13.2 8 PT 56263A 

7 175 N 6 .3 175 300 18 10 BP = 107095 
1s 500 N 6 500 320 13.2 8 PT 562644 
8.5 175 N 12/15 175 300 21 10 BP TI51 
8.5 175 N 6 .3 175 300 21 10 BP 57558 
10 .3 30 N 6 — 300 15 12 BP 55763 
10.3 30 N 13.5 —_ 300 15 12 BP 56417 
20 125 N 6 .3 125 500 30 10 BPQ 52E24 
20 125 N 6.3 125 500 30 10 BP 52E26 
20 125 N 12 .6 125 500 30 10 BP 56893 
21 — N 6 .3 — 375 35 21 BP 51614 
726 — N  6.3/12 .6 200 750 36 15 BPBP 5832A 
27 400 C 12 .6 — 750 52.5 — C 7801 
27 400 C 6 .3 — 750 D209 — C 7870 
30 175 N 6.3 60 750 90 25. BPQ 104604 
40 — N 6.3 60 600 60 25 BP 5807 
40 — N 12 .6 60 600 60 25 BP 51625 
40 1215 FA 6 .3 1215 1000 180 115 Cc 6816 
40 1215 FA 26 5 1215 1000 180 115 Cc 6884 
40 L218 4. FA 6.3 1215 1000 180 115 CR 7457 
40 1215 C 6.3 1215 1000 180 _— CR 7842 
40 1215 C 26.5 1215 1000 180 _ C 7843 
40 1215 C 6 .3 1215 1000 180 — Cc 7844 
52 60 N 6.3 60 600 67 .5 20 BP 56146 
52 60 N 26.5 60 600 67 .5 20 BP 56159 
52 60 N 12 .6 60 600 67 5S 20 BP 56883 
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3. Power Tubes for RF Amplifier Service—Class C Telegraphy (Cont.) 


Typical Operation Maximum Plate Ratings? 
Filament Max. Freq. Kind? RCA 
Power Fre- Cool- or for Full DC Dissi- of TYPE 
Output quency ing}! Heater Input Input pation Tube NO. 
Watts4 (at) Mc Volts Me Volts Watts Watts 
az 60 N 6.3 60 600 67 5 20 BPR 57212 
52 60 N 26 .5 60 600 67.5 20 BPR 57357 
770 o— N 6.3/12 .6 200 750 90 30 BPBP 5829B 
85 470 C 12-15 500 2200 660 — BP 8072 
90 — FA 6.3/12 .6 200 750 120 40 BPBP 5829B 
130 — N 6 .3 30 1250 175 45 T S812A 
135 oo N 6.3 30 1250 175 45 T S8LLA 
180 900 FA 6.3 900 1600 400 250 4% 6161 
235 470 FA 13 .5 500 2200 660 150 BP 8121 
250 500 ~FA 6 500 2000 — 250 BP 7203/ 
4CX250B 
250 500 ~=FA 26 .5 500 2000 — 250 BP 7204/ 
4CX250F 
215 a N 10 30 2000 360 100 BP 5813 
300 470 FA 13.5 500 2200 660 400 BP 8122 
375 1215 FA 6.3 1215 2500 1250 700 CR 7650 
1000 — N 10 30 3000 1250 300 T 5833A 
1350 600 FA 5.5 1215 2500 2500 1500 Cc 7213 
1440 — FA 10 20 4000 1800 400 T 5833A 


7 Both sections. 

8 Design Center values. 
® For pentode unit. 

10 [CAS— ratings only. 
1, 2, 8 4 See Table 1. 


4. Power Tubes for Linear RF Amplifiers— 
Single-Sideband Suppressed-Carrier, Two-Tone Modulation 


Typical Operation Max. Maximum Plate Ratings? 
Filament Freq. Kind’ RCA 
Power!2 Fre-  Cool- or for Full 12DC Dissi- of TYPE 
Output quency ing! Heater Input Current pation Tube NO. 
Watts4 (at) Mc Volts Mc. Volts Ma Watts 
ST ST ES EST Eo SR A i AEST gOS ee 
80 30 C 12-15 500 2200 450 — BP 8072 
120 30 N 6.3 30 1250 175 45 is 8LIA 
170 30 FA 13.5 500 2200 450 150 BP 8121 
295 30 FA 6 500 2000 250 250 BP 7203/ 
4CX250B 
295 30 =FA 26 .5 500 2000 250 250 BP 7204/ 
4CX250F 
360 500 FA 6 500 2000 350 250 BP 7580 
380 30 FA 13.5 500 2200 450 400 BP 8122 
680 30 FA 6 .3 1215 2500 500 600 BP 7650 


12 Peak envelope. 
I, 2, 8, 4 See Table 1. 


Application Fables mr 


5. Power Tubes for Plate- or Grid-Pulsed Amplifiers or Oscillators 


Typical Operation Maximum Plate Ratings? 


> o) 
a 7, 
52 . : ca 
Biltog Si. les/22] a) 8 /9¢ 
he Were | oul ake ele] Sle el oe | el Be s |e 
Selsel eects | |S Se |. 3 lofi lez Se 1% 
dew emt hy Cl i) f-) cf i] 
BOMMA!AO co O 1HS/E8 a, a j20 Ma | & 


PLATE-PULSED AMPLIFIERS OR OSCILLATORS!3 
1.2 1 0.001 3300 N 6 4000 1750 3 5 5000 PT 5893 
45 10 0.01 1215 FA 6.33 1215 3000 3 10 1000 RC 7649 
14 S 0.01 1250 FA 6.3 1300 7500 4.5 10 1000 T 5946 
39 10 0.01 1215 FA 6.3 1215 98000 9 10 1000 RC 7651 
65 10 0.01 1215 FA 5.5 1215 10000 18 10 1000 C 7214 


GRID-PULSED AMPLIFIERS OR OSCILLATORS!?3 
23 10 0.01 1215 FA 6.3 1215 142250 3 10 1000 RC 7649 
20 10 O01 1215 FA 5.5 1215 145000 18 10 1000 C 7214 
20 10 0.01 1215 FA 6.3 1215 145000 9 10 1000 RC 7651 


13 See Technical Data Section for exact classification in each case. 
4 DC Plate Volts. 

17 Peak. 

1) 2, 35 4 gee Table 1. 


6. Power Tubes for Special Services 
See Technical Data Section for further information on each type. 


Service RCA TYPE NO. 
Balanced Modulator ........... eeetts esis ree Sor oo HRM eA RC oeewee's 7360 
Class C Oscillator .......... Sciiviet ee cared nite baa Oe ae vals wre Se ae cones 4037, 5675, 6026 
Control Amplifier ......cssssceeee isha d ora ohratialeatersl ere PUN a es te ek sak be hae oka 3C33 
Frequency Multiplier...... aw ba tle al ave ats palatetany . 4037, 5763, 5876, 5876A, 5893, 6161, 

6264A, 6562/5794A, 6939, 7551, 7554, 7558, 7905, 8077/7054 
Integral-Cavity Oscillator ......... Sarena aaa Racking wench Ware oa'n6 © alia less 6562/5794A, 7533 
Linear RF Power Amplifier—AM Telephony ............. FA CO Cee ae 7580 
SRUOISE (IASS (AA IDIEGT IRE | 5 a 5.04'4 05.0.0 0h 4.9 094.6 6b G4 ais hs 6 oe hs ruelaase 1952, 1553 
Modulator-Rectangular-Wave Modulation ....... Tee ed ee Ce bvaugebe?, 6293,:7358 
OME SECPLCOE G0 viet sini a ales ols cs as cuel” aie + RUINS. Mstaie, Fee Aa eA ae . 6173 
ROUMMLOE occ bdenctsevocssccevsnecdoestonmeveveeteciovens weccceveccccasess 0 AO00A 


SS eh Transmitting hibe=— ————— 


7. Rectifier Tubes 


Maximum Plate Ratings5 


Filament Peak RCA 
Or Heater Inverse Peak Average TYPE 
Volts Volts Amperes Amperes NO. 


HALF-WAVE, MERCURY-VAPOR TYPES: 


2.5 7500 0.5 0.125 816 
2.5 10000 1 0.25 J866A 
2.5 2500 2 0.5 J866A 
5 10000 5 1.25 872A, 8008 
5 15000 6 1.5 575A, 673 
5 20000 8.3 hee 6894, 6895 
5 1615000 1610 162 5 575A, 673 
2.5 2000 10 2.5 615/7018 
5 5000 15 2.5 5558 
5 1620000 1611 .5 162 5 6894, 6895 
5 10000 16 4 5561 
2.5 1000 Tht) 6.4 635/7019 
635L/7020 
5 3000 40 6.4 5561 
HALF-WAVE, GAS TYPES 
2.5 10000 1 0.25 3B28 
2.5 4500 2 0.5 3B25 
2.5 5000 2 0.5 3B28 
HALF-WAVE, VACUUM TYPES 
6.3 375 0.05 0 .0055 6173 
2.5 12500 0 .06 0 .0075 2X2A 
2.5 5000 1 0.25 836 
FULL-WAVE, VACUUM TYPES 
5 3100 0.715 0.147 SR4GYB 
5 2800 0 .650 0.175 SR4AGY 
FULL-WAVE, MERCURY-VAPOR TYPES 
5 1550 1 0.225 83 
2.5 900 10 2.5 604/7014 


19 In-phase operation, unless otherwise noted. 
16 Quadrature operation. 
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RCA Tube Types—Technical Data 


This section contains technical descriptions of RCA tubes used in transmitting, 
industrial, and amateur equipment. It includes data for current types, as well as 
those RCA discontinued types in which there may still be some interest. Tubes in 
this section are listed according to the numerical-alphabetical-numerical sequence of 
their type designations. 


Unless otherwise specified, the ratings given are based on the absolute maxi- 
mum system. Class C Telegraphy ratings assume key-down conditions (per tube) 
without amplitude modulation. Class C Telephony ratings are established with 
fully modulated carrier conditions (per tube). For Key to Base and Envelope Con- 
nection Diagrams, see inside back cover. 


For an explanation of the terms used in the descriptive data for tube types, 
reference should be made to the Interpretation of Tube Data Section. For assistance 
in making an initial selection of tube types suitable for specific applications, refer- 
ence should be made to the Application Tables Section. 


i UHF POWER TRIODE 


Forced-air-cooled type used as rf 

power amplifier, oscillator, and fre- 

quency multiplier. May be used at full 2C39A 
% input up to 2500 Mc and at higher fre- 
H LFH quencies in cathode-drive circuits of 
the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. Requires special mounting which should support the tube by the plate- 
terminal flange only. May be operated in any position. Flexible connectors of the 
spring-contact type are required for all terminal connections. OUTLINE 85, Outlines 
Section. 


MIRRTER VOLTAGINAC/DO)S, 25 oc cis Coen OEE Ce aba ee UN Sy ramen penais 6.3 volts 
HI BAPERICURREN TE 52 o kctetvahe ea siees ci, axel rtobal la) 2 lal a onshore sl elialisn aia kshee? syialieits foxa 1.0 ampere 
BOA NS CONTI GUN NEE ai circ sets deine) citi aren aaa aie Otol Grae cou te to: ahr nal gcleines sileuabs lalrorailan #1 24000 umhos 
AMPH URICA TION ACTOR coc tie sic oat oheteralstale ta tsvay eae) sxsihletavians er suiene tench teeter ate Loker» 100 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid tosplaceyn cite eo hein cereal bine el ticta etate oe le einueten irs eiaustaycaneehoreerettys Z upf 
Gridttojcathode and heater. claus comic atic so coene: ep ane ete vah seanets 6.6 ppt 
Plate*torcathode and heater (50 ch cis co ele oie canoe enna eee eu eRe eee 0.085 max puf 
SEAL TEMPERATURE (Plate, grid, cathode, and heater) ................. 175 max °C 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DCP LATE VOU TA GE isiats:< Soo ee ie erel she er Gheho ear OMIOEL bo elie eulene oie BAe ce Uintovesaiale 600 @ max volts 
GRID VOLTAGE: 

| BY Gries ei eS Co Aa EE Ede oe PR UR We eR Gee i tet ORD ae A a te NL ae ~150 max volts 

Real IN Gr ativier Ti Bin. cus sci citatccdor sta gtete eis eaa eESTenne e keiceinfelan s Rapala sar si 400 max volts 

ROAR ORIUIV Cube Liat oa alercvc Golesi efscece back Sepharose Ouel oie aieroesiiece eieksr sh etatane tikevt eon a (s 30 max volts 
TP) GAG RIDICTIRETINT cai. oo el so cic ala’ ch el tigi vikends ot ciclene pola erepaum luenenecenelamedomen ares 50 max ma 
DC CATHODE UCURRENT 4 costs e Meier pioaiah ie «ons ashe oi al cialie ces Salata ape ate faye halehoce's 100 max ma 
CTR IDRENE LNT rich, a ete, Cuello bello icass wins icue ie eeus seve, hier cba aiehy alors ed ater SabslIer a! 9 2 max watts 
PLATE DISSIPATION cisictand akere sta: vialaiers loeb ehe Atate. icl sPaenebors Guamlia athe el Dieilale ericllAve 70 max watts 


© For use with a modulation factor of less than 1.0, it is permissible to use a higher de plate voltage 
provided the sum of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 


volts. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum CCS Ratings: 
PICIE UATE VOLTAGE cre uc cere ci baits OR Sisle eis talereielicrs rateroicler dione s sMMT eM ene 1000 max volts 
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RCA Transmitting Tubes 


GRID VOLTAGE: 
DG eee Bs RG aw eee le kode Se eye ated col a oceania RP eteste ns toe rel airs Went s Pat ctr eave Saweels -150 max volts 
Peak*Negative. Riis gctac ie cccavholae sete ticole ane ceohecehekcathave ise ors erarhabae: cue lo 400 max volts 
Peak Positive RE Br i. We Mother nale eswke os ahanairs tale ore ues latte attehawatpicuatotevenets 30 max volts 
DC GRD CURRENT: 5/5550 eos ere sab ooa ieeels a cero eh edite alloted: ours ratio’ epeperotllnee sheyrasts 50 max ma 
DC CATHODE CURRENT. one ieee TNT SUM sea uke rele since ores See Sao 125 max ma 
GRID INPUT ne Oo ee ere He eae ae eleta ORLMB TT ne Rite. (et mita s *olecsnee tate 2 max watts 
PLATE DISSIPATION. 5 fedg: sieve theta Ghanerok ae We loeye teiakce inl ly enenselete ORS AMC G 100 max watts 


POWER TRIODE 


Disk-seal lighthouse types used as 


2C40 rf power amplifier, cw oscillator, and 
plate-pulsed oscillator (2C40A only) 


2C40A at frequencies up to 3370 Mc. Class C 

Telegraphy maximum CCS plate dis- 

sipation, 6.5 watts. Requires Octal socket and may be operated in any position. 

OUTLINE 7, Outlines Section. The 2C40A is unilaterally interchangeable with type 

2C40. Type 2C40 is used principally for renewal purposes. The RCA 4037 replaces 
the 2C40 in most applications. 


2C40 2C40A 
HBPATER:-ViOETAGE CAGSDC) ae eis cae Se eee ates comes 6.35% 6.3+5% volts 
HBATER GURRENIS Sgt ee cI ohne Gibmektonnisidaictuce ences 0.75 0.75 ampere 
"TRANSCONDUGTANG Boor ite eater eh chen kot cw tance etewac oO oreds 4850 5100 yumhos 
AMPHIFICATIONIEACT OR Siege mey men tele als asneme nia. siete nc wouathaua 36 35 
DIREcT INTERELECTRODE CAPACITANCES: 
Grid to; plateran ces. oet eee oes Oa ee aio Gua 1.3 1.3 put 
Grid toteathode c. Stop yee ee ee ae Edis ne Pete ge ena ee owe a.2 put 
Plate:torcathodGsn.t) amie wud. OL run iertes tak oh vacuare diners 0.03 0.03 pul 
Cathode rf connection to cathode... <..............565 100 100 pul 
SEALATEMPBRATUR DB oeeicee cts cits aaa ae ears omnes eee 175 175 °C 
* Plate supply volts, 250; cathode resistor, 200 ohms; plate ma., 17. ; 
RF POWER AMPLIFIER AND OSCILLATOR—CLASS C Telegraphy 
Maximum CCS Ratings: 
DCPEATEW OL TAGE rir ete tomer Cnc a dicle a aie sae aletea) ioe aie Le ren 500 max volts 
DGC GRID  VGOUTAG Bee aac nit eked titi oo. cis go aeeothnne Te cneee GNESI eS Le pean ee ins —50 max volts 
DG. BUATH CURRENDA eek teeters oS Ce ee ele URe Rtn ai tee ak Seng eee eee 25 maz ma 
DG: GRID CURRENT ost rte riemeeneceiene ic omer ie tiace aun ake Rene GHENe eRe nit el aaa 8 max ma 
PLATE. DISSIPATION: Givers Oi eas a inad levies aisiie! ¢ wiles oceuiele ole edele jo a colgna tenaneMete Rene Remon ake 6.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..... F il akialah hahah with a> etcoriaes otal ak ee 90 max volts 
Heater positive with respect to cathode........... ccc cette reece 90 max volts 
PLATE-PULSED OSCILLATOR—Class C (2C40A only) 
Maximum Ratings: For a maximum ON time® of 10 microseconds 
PEAK) PLATELV OLITA GEN fase aie dies arel oe 8 01d iste ais: olerale w'hace cio'ela, 0 aN ate aa etic es 1400 max volts 
PEAK GRID; ViOLTAG Baramati cells tonctig ees ake cues vicdekdceR te ccc Sicaa Lane ee -100 max volts 
PEAK: PLATE ICURREINTH ores oiite ce arnens Bieter ete ware acca eae aie Re Rene cet er 2 max amperes 
PEAK GRID: CURREN Tea ti cese adie eerie a otanene Nelo oe oa te Moca lenceatehaietaiy, Grecian conan 1 max amperes 
D GAP GATE CURRENTAMNE Tar ee eu coaieie vate aise cubis che o ace Bartiene IC ana cra trea eae 3 max ma 
DGC! GR, CURRENT Sein case. dete) oer aecererarene. © ale aie crecueny eeteantines iret guste Dit eeer 1.5 max ma 
PLATE DISSIPATION: Mopac cidig chanstede Reap eperecentad aioe oa! coe ese aR ee ee nic re 4 max watts 
DUTY ACTORS adete thton @ ccc ck tetera rere stat cbeiaie ocr acon arc UR nos oe eee 0.002 max 
PULSE DURATION mere ott ont te otoetey savers Miceuelitere etre Ne aens cephecernce nates 1.5 maz psec 
PEAK H®ATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ....... cece cece ee eeeeee 90 max volts 
Heater positive with respect to cathode. ...........0 ccc eevee eevee 90 max volts 


* ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
ae value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 


by Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ON to total elapsed time 
in any 5000-microsecond interval. 
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eee Sele aes echnical Data 


HIGH-MU TRIODE 


Disk-seal lighthouse type used as rf power 
amplifier and cw oscillator at frequencies up to 
1500 Mc. Class C Telegraphy maximum CCS 2C43 
plate dissipation, 12 watts. RequiresOctal socket 
and may be operated in any position. OUTLINE 
10, Outlines Section. The 2C43 is used princi- 
pally for renewal purposes. 


HEATER NW OLTAGE (AC DEY «9 cots cs ype were hiv oe a eds ies 6.3+5% volts 
Ie WATCH AOURR ENT ses tres Aceh este R ar a Re, See ake a EM RS atlas oben tes eae 0.9 ampere 
TRANSCONDUCTANCE? Ua.) luis wionimal aahakisieltss okt aay aes che ed Ane see: 8100 p»mhos 
AMBIAEICATIONSWACTOR Ook. h ae 9.4 0a nea ies oo SEES CL TOOL ns ee ane 50 
DirEctT INTERELECTRODE CAPACITANCES: 
CST ICECOn DEACO mE ae AA Strain gisrotn oe Bartel once er eeu aeere ates Peta EEL te Shot a dseehs s 1.8 pul 
CGPICICOLCR EN OGE scope tl ree ek depen acti a hee onl GE Gens oR aed heheh oukersuturdsionton cate 3.0 ppt 
PLS teRbOrCAaL hoe nie cGawesste a is nis, Sees eS Ee) Ksrae Soka. & bea tle, dust 0.04 max put 
Cathode rficonnectionite cathode. nace es cts san cs ee bbe kaa sana on 100 ppl 
SHALL EMPHMRATURE cc iusater ls ee e te ais a ee doe CSREES RE ee alee EBS be ee 175 max °C 


* Plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 21. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


Bia. eae aE aN ORR OREO tellin ROADS Cite) ASO SE 500 max volts 

MR e Lr ats MER AE MAIS Reh aang Ree lsreneie sruiede 40 max ma 

Ba se Pata eee ETO AU CT i aaa A oe, I yk Bok her, 55 max ma 

PLATE DISSIPA PTONexse-ecis attire ateiete en sie. hak eG RE AE enls Radt hele 12 max watts 


BEAM POWER TUBE 


Glass-octal type having quick- 
heating coated filament used as af pow- y) E2 4 
er amplifier and modulator and as rf 
power amplifier and oscillator in mo- 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Mc and with reduced input up 
to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


EILAMPNTHVOUTAGE (AC/DC) lellacoe fcc ols ws so apni ants Rigveisiete cee store 6.3 volts 
EA DLEIN TE CUI IGN Toes tog ge che us avis wecadels incest eueveuieliensisocoamebe eae ray ste atieaiehaniehoiereee 0.65 ampere 
SUA MEN T SEDEIA TENG LEME 65.4.5) creks awa. d aco noes aoe iocn) « arnt Ole wenn clei Shormaks [eis (Ra ataienare less than 2 seconds 
PLR ANSCONDUGTA NCES pete ccns ca, ae os ol tated cs aati esa sehe is dansmabl tha Gisuleviaunae,eaian 3200 umhos 
MUeHACTOR, Grid, No.2 to Grid NOLL" cc occu ss.auje sc ccten eis eu bey oo delete 7.6 
D1rREcT INTERELECTRODE CAPACITANCES:° 

CSTIGEIN O19 tO Dilated oc che cctcls Saves 8 ee EN Eee lee tte paekis 0.11 max put 

Grid No.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 8.5 upf 

Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 

BIECMON AERO sree ea otek TNE, isles, ah oa 8p Tea ha hatledelahaMbe eirecatee ae aave ai en ke castle volte 6.5 ppl 

BULB TEMPERATURE (At hottestipoint) .. oc .c ccc acces cr eer sceuawes 210 max °C 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 
° Without external shield; with base sleeve connected to ground. 


AF POWER AMPLIFIER AND MODULATOR— Class AB2 


Maximum Ratings: CCS ICAS | 
 PUATE V OLTAGH alee tae sinh oo 4: chatslh bas) btot ating sake © ake t 400 max 500 max volts 
PD CUGRID-N O12: VOLTAGES, <ciciess 09s urapivnasaavobotetobneleenss ss 200 max 200 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS............000- 75 max 75 max ma 
MAXIMUM-SIGNAL PLATE INPUTS. ......... 0c cece eeeeeee 30 max 37.5 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT@............ Perey ys 2.5 max 2.5 max watts 
IPEATE DISSIPATION... < celteteldcire « sia ua%h >» stlpaewon tee + 10 max 13.5 max watts 
Typical Operation (Values are for 2 tubes): 

IDC Plate Voltage. erate ics o Ato 018 Stein ks, base SoA Be: ete 400 500 volts 
DC.GrideN o:2PVoltagves.... s.2000) oe. + sche ston 9 a oa ean hand 125 125 volts 
IDC Grid-No:l Voltage. tae do col etulole ts ea Se Aisle 6 Wie -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............65- 82 82 volts 


Zero-Signal DG! Plate’ Current. iaie ess witie's > sitios stain ene 
Maximum-Signal DC Plate Current...............-005- 
Zero-Signal DC Grid-No.2 Current. ......... ese e eee eeee 
Maximum-Signal DC Grid-No.2 Current..............+. 
Effective Load Resistance (Plate to plate)............... 
Maximum-Signal Driving Power (Approx.).........0000: 
Maximum-Signal Power Output (Approx.).........-2000. 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid=Noil-Circuit Resistance ss (i bck cata aly ayo ieleuae tie sikiae iviiene stat abenn elaletsnete aie 
# Averaged over any audio-frequency cycle of sine-wave form. 


+ For ac filament supply. 


RCA Transmitting Tubes 


30000 max 


t For operation at less.\than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC: PUATELV OUTAGE Ai, ok ape acs oe og etal ae ele eter aS 
DCUGRID-N O:2.4V OLTAGE icc )srcsocaorayiee disuaulala aie ausigusaiauatoens 
DG GRID-NO-SV OL TAG Ele tis cs cicotaitierean feet 
DG PLATE CURRENT UG. peveia chara Gig clat baat Necetane Sroreie tar ecke 
DC GRID=-N 0.1]: CURRENT Wi. W ors tron a eee pire ean ts 
PLATE INPUT ee rl Na eee tte Rha hiths Gie eee ate Mora ame 
GRID-NO.Z UI NBUT oo 5 aoa kia ales aoe! slo erate va lolrenedabaeltaler mies babs: piers 
PLATE DISSIPATION 6 a-0is late a: sre otinvetaioueancletoly istorarieieieuataterenenets 


Typical Operation: 


DE PlaterVoltage give sce wawossiele Gite Ge ecenelaherd aiemensierareeas 
DC GrideNo-2uVoltage@ fe gen Ma a la cle mee ooo ovat erene are ors 

From aseries resistor of... 21.4 f0. eso cane mine etd sian 
DC. Grid=Nost Voltage to v.25 wien aus . amendments aes 

Froma.grid-No;1 resistor off a... casio eee 
PeakiRE-Grid-NoA Voltage. ne occ cele akin sisi alineiens there ar 
DC Plate, Current icc ene eee ean ae enioreieere are 
DCrGrid=No:2>Current:: 0) se ae oe ee ae tees eralecoyine te 
DC’ Grid-No.:1Current: (A pproxs).) 2h BS aie koe ok 
Driving: Power, CADPIOx.) eigke ey se css oe ede eed ove ene ele 
Power Output:(A pproxs) foie aiiescae arate etal eaten cna suniaite 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid-No.1-Circuit Resistance..............-0000% RRR, SA EO Fie Sea 


CCS 
400 max 
200 max 

-175 max 
60 max 
3.5 max 
20 max 
1.7 max 
6.7 max 


ICAS 
500 max 
200 max 

-175 maz 

70 max 
3.5 max 

27 max 
2.3 maz 

9 max 


30000t max 


ohms 


© Obtained preferably from separate source modulated along with plate supply, or from the modulated 


plate supply through series resistor of value shown. 
+ For ac filament supply. 


o& Obtained preferably from grid-No.1 resistor or from a combination of grid-No.1 resistor with either 


fixed supply or cathode resistor. 


¢ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 


PLATEXINPUTS (oa ceva relia eat oto EMU rellecell chee adele tee ee 
GRID-NO.2 INPUT aes Hae aise cael ohataveaiotcioiele nictiens 
PLATE DISSIPATION. ........-0008 RAISE eure A NERC CRORE Nm i 


Typical CCS Operation: 


DC: Plate Voltages. 25075. slao.oas atevereleteies shaveraltr eiaiacerenate sé 
DC Grid-No.2 Voltage®...........5000- UG Waoiatal seine ele 

From a series resistor Of.........0.000- Nepal eieroigen were 
DC Grid-No.1 Voltaget®............e00. slong ote eke 

From a grid-No.1 resistor Of. ........cccecececcveccs 
Peak RF Grid-No.1 Voltage..... ale bas here aeeistelletersleid.e eh 
DC Plate Current........... eat akg oslavo\-orcarbs ees ay erent ralouavat oh ai ears 


DC Grid-No.2 COLTON baie: sicliaife. Qosieie Asien ja leie iwi amma enero A Ota 
DC Grid-No.1 COMER ONG co” ora psa lee ecw ole /are a inue laielaanere erento 
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CCS ICAS 
500 max 600 maz 
200 max 200 max 

-175 max -175 maz 

75 max 85 maz 

3.5 max 3.5 max 

30 max 40 maz 

2.5 max 2.5 max 

10 max 13.5 maz 
125 Mc 

400 500 

200 190 
20000 29000 

-45 -45 

15000 15000 

62 65 

15 60 

10 10.5 

3 3 


Technical Data 


ID TiVvaNng Me OWEDECADDIOX: elauni asses cuniate gue bis sisleineiete Gane ke oats 0.19 0.2 watt 
Bower Our pices DPLOX.) o's cr Pasisie sata iouchauetecaasvehnie oleae» 20 20 watts 
Typical ICAS Operation: 125 Mc 160 Mc 
DEAR ale Nota Ze.) oi: .0us) Rueee ans shack un vautonie ieee: cee ate bud 600 350 volts 
DGS rita Osa aVOlCA POs” aia ck rosters. ie clas Sein gla aivaleatccasdonsns 195 179 volts 
Pron a series Lesistor Ol. «1466 gnc es s.ce ehotevagaintsae tts 40500 18000 ohms 
DOG ridsNosleVoltave} Os. Na ontn . SRE, Sime -50 -50 volts 
Brom a.erig-No.b. resistonot taatachia ede aie ake ike ieee. 16700 16500 ohms 
Peake Grids Note oltagenicd: miaaoubedsh oheitio thee bee 71 TW volts 
Dy CsPlatersGurrentiye ig was selene ai farsae suicaias Gib seek ie epee 66 85 ma 
Ey CeGrideanior2uCurren ts esie8 wai cre eves Mellie niet ela mene 10 10 ma 
DCE rids Not eG Urrenten weides ccdclonsisonierm mics oe ici Ie lake 3 s ma 
IDriVIneelow er (CA PPLOkel sy itis a waltheereea ees aie Geis elae : 0.21 2 watts 
Power Oueput CA P prox a) mtsrotey weaerteh cu hvtien oro emel aba lehcroncetenie’ tate 27 16.5 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid=NosleCircuitulResistance csc sis sre cies eran sie vies oa oi nA eee ei Le 30000t mar ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 


conditions. 
+ For ac filament supply. 


® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 
i For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


AVERAGE CHARACTER! STICS 


TYPE 2E24 
Ef26.3 VOLTS DC 
GRID-N22 VOLTS= 


pS eaio- -Ne}] VO 


GRID-N®2 1 MILLIAMPERES 


co) 200 


PLATE VOLTS 


TYPE 2E24 
E¢g=6.3 VOLTS DC 
GRID-N22_ VOLTS=!60 


PLATE (Ip) OR GRID-N22 (Xc2) MILLIAMPERES 
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OPERATING CONSIDERATIONS 


Type 2E24 requires Octal socket and 
may be operated in vertical position with 
base up or down, or in horizontal position 
with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding 
of input from output are facilitated by 
the base sleeve with separate base-pin 
connection and the single base-pin con- 
nection for filament mid-tap, grid No.8, 
and internal shield. OUTLINE 15, Outlines 
Section. 

For operation at 150 Me, plate volt- 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Mc, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 


160 


LTS Ecy= +50 


500 


-666iTI 
AVERAGE CHARACTERISTICS 


92CM 


300 re belie 


PLATE VOLTS @2CM-68560T! 
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RCA Transmitting hobew—O———— 


BEAM POWER TUBE 


Glass-octal heater-cathode type 

oF y) 6 used as af power amplifier and modu- 

lator and as rf power amplifier and 

oscillator. May be used with full input 

up to 125 Mc and with reduced input 

up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 138.5 watts. 


HEATER VOLTAGE (AC/DC) 2: canets cites, citations a ie laietaeteia aestette a ciel oiemencls 6.3 volts 
HBATER CURRIINT Scigie sauce te a a renthol oie io tase arene re tobe elie teens ciated ean tae act Aaah 0.8 ampere 
‘TRANSCONDUCTANGEEES fe ir Peay siti eharatctet ele tec etree he er ere cee etre rete nee ts 3500 umhos 
MUSE ACTOR (Gride No.2 to-Grid. Nota. eae ak ea ene oe 6.5 
DirEcT INTERELECTRODE CAPACITANCES:° 
Grid Neato platen ooo eee eee ere aac ea ar ans ew Setar 0.20 max ppl 
Grid No.1 to cathode, grid-No.3, internal shield, grid-No.2, base sleeve, 
and heatenes sobre te aicisvar tue Ae eg Mahe tae Minera e neal a caer Nyon Bena tiela ame aka haf 13 put 
Plate to cathode, grid-No.3, internal shield, grid-No.2, and heater..... 7 ppl 
BuLn PEMPERATURE (At hottest) point) oe vom eae eee ee) een eee 210 max SC, 


* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 
** Plate and grid-No.2 volts, 200; plate milliamperes, 20. 
° Without external shield. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE ten eae one nO carne 600 max 750 max volts 
DCiIGRID-NO:2) VOLTAGE s oie alu Ree WAL eae 7 ha, 250 max 250 maz volts 
MAXIMUM-SIGNAL JDC PLATE CURRENT, ............... 75 max 75 maz ma 
MAXIMUM-SIGNAL PLATE INPUT®, ............ Bonin Ee © 30 max 37.5 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®. 2.0... ee 2.5 max 2.5 maz watts 
PLATE DISSIPATION SE china, Ciao Ea eee heer c ain oe 10 wax 12.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect tu cathode............. 100 maz 100 max volts 
Heater positive with respect to cathode. ............. 100 max 100 naz volts 


Typical Operation (Values ure for 2 tubes): 


DC. Plate: Voltages. fiber ae eae Rien antes sae 400 500 volts 
DC Grid-No.2: Voltages}: (325.50 ee ena cael aeae 125 125 volts 
DC Grid-No.l ‘Voltage se ees fee tee eee ee -15 -15 volts 
Peak AF Grid-No.1-to-Grid No.1 Voltage............... §0 60 volts 
Zero-Signal DC Plate Current...................00- ae 20 22 ma 
Maximum-Signal DC Plate Current............ Len are vances 150 150 ma 
Maximum-Signal DC: Grid-No.2-Current................ 32 32 ma 
Effective Load Resistance (Plate to plate)............... 6200 8000 ohms 
Maximum-Signal Driving Power (Approx.).............. 0.36 0.36 watt 
Maximum-Signal Power Output (Approx.)............... 42 54 watts 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance: 
Foritixed-bias operation). (3.5 4s ach ses tik ie aks Gee ea ae) deca ens 30000$ max ohms 
Yor*cathode-bias- operation ad i) dome Eee Hie Ride reer Not recommended 
® Averaged over any audio-frequency cycle of sine-wave form. 
“ Preferably obtained from a separute source or from the plate-supply voltage with a voltage divider. 
t In applications requiring the use of grid-No.2 voltages above 135 volts, provisions should be made for 
adjustment of grid-No.1 bias for each tube separately. The necessity for this adjusi nent at lower yrid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 
t For operation at less than maximum ratings, this value may he as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum Ratings: CCS ICAS 

DGG ALTHO OUTAGES covets oa: ocaie ave, Geravecale tain ole ae tee a 400 max 500 max volts 
DEaGRID=N O:25N OLTAGES «5.4 eee rrontenaeio® teem ae acs 200 max 200 max volts 
DCEGRID-NO.L (VOLTAGE ® .... 028 c.0'5 sacs Cae he -175 max -175 max volts 
JC PLATE CURRENT........ Siatoveters' auc os sal side, eksceeate aM se 60 max 70 max ma 
DC Grip-No.1 CURRENT...... otareyetete a i. qravekeyehaneleneriecane 3.5 maz 3.5 max ma 
BY ATELUNPUT tahoe .ccsdeie so oetmet esse 48: Reels bes ain ieneneicoa aie ae 20 max 27 maz watts 


Pecchicdhdonoda&raua ———_—_—_—_—_—_—_— 


Ria LAMSON Ish tlc incd tek le wu th, @ Rie Seve se # diese Bagman se 1.7 max 2.3 mar watts 
a teA CPs DS LESN CLAUS oetea k acah memegings Sharer cera rayd eeu eva EES IRE. or 6 6.7 max Dd mer watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. 100 max 100 mex volts 
Heater positive with respect to cathode.............. 100 max 100 mas volts 


Typical Operation: 


RIO EIRCCUMONCA ZS cost hadrian naccaie gece ae Br siren iis NPA te 400 500 volts 
WD Ge GTIG=N Ose OLLALCG) can clos lecsinthe ies ceed Game moe 160 180 volts 

NFOMYSELIES TeSIStOT OU ta curs tan daeiens shine oe eee Gal herd Or 32000 35500 ohms 
Ly GGridaNioulev Olea ve Oempanavamnandiren air tre ct eee —50 —50 volts 

FROmUgride No. 1oresisgtoriobias duc y, cle bc cs ase cues ds.c ete 20000 20000 ohms 
HCAKIRE GG SNOuL NV OlCASG nem, a euly Amo se siaceuleats cisvee nace 60 60 volts 
PIC EPIRLO CG UPECN Ges, 2 tists vale At AERP ik Go she: svc acdeebenees ean alias 50 54 ma 
EOP FIGd= INO CEG UTEEMG, vectors te Bic sc dlerstn tie ate wa eek, cera ea 7.5 aD) ma 
DC" Grid=No,l Current (A DPLOX,) oc... cts cvereie's sini etek oe 2.5 2.5 ma 
Driving Owen (ADDLONX.), Ws ois descs sch asie eislecw sie EAE 0.15 0.16 watt 
Power Output (Approx.)....... sadhiuieustenene te one Siete ies ae 13.5 18 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance............ RARE Roa yelp ane Sang 30000; max ohms 
© Obtained preferably from separate source modulated along with plate supply, or from the mudulated 
plate supply through series resistor of value shown. 

& Obtained from the grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed 
supply or cathode resistor. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings: CCS ICAS 
BORAT iia V OLE NG Lome ceatnierere che niaahevet sca nice ecesere eevee vero oats 500 max 600 mu.c volts 
DIG GRIDSN Oe VOLTAGIS Sais. «. ac-5.0 6 5 6 otelereloe athe be omaittobele a 200 max 200 mae volts 
POCRGRLDe NG. Level CAGE ctert olog picieehac ert .c te her ce ele Cee -175 max -175 omar volts 
WOBPEATE CURRENTS wre tclp iis a 0: od cterais avecstsrenetes @oalateneie ss 75 max 85 mac ma 
DGG RIDSNOW GURBEN TD itic scx ocaiiel ahs foteie 5 <6 esha vetorsss leteile, <6 3.5 max 3.5 max ma 
A BIQHE NEUSE cacy cia cone tic balche te beseabie ct ic Nia” sesstce ioe ene Ue sia otsic es 3 30 max 40 mar watts 
CI RUDAIN Ose h SPU Tin Wits Riese te nachecsbieiie-t caval oeenee Gt cise: sia eae ah 2.5 max 2.5 mar watts 
EEA TIGL TASTER DIO Mic sure Wrrsedt tates onc eos atratonoe ul eaabtates wrarertoretere a ahs 10 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 100 max 190 max volts 

Heater positive with respect to cathode.............. 100 max 100 ner volts 
Typical CCS Operation: 125 Mc 160 Me 
PVG EIA. VIGICAGG. <5 cals.) arta a erat Stik ides ee agnee ooh 4a 400 500 300 volts 
AD CRGTIO“NOLS: VOIURPO toc ca cack lores oie eee eee as tore 190 185 170 volts 

PROM MOLIOR TESISCOL lj ois os vs sce vee bee see ae 8 19000 28500 21500 ohms 
WCAG rid= NOL. Volta es 6 es ese eratecor vr wiar esate es olny s aieioie se aue e's -30 —40 -75 volts 

HromGrid=-Norresistor:Of poss <1 ates. 010 0 os sce cher che sles 10000 13500 30000 ohms 
Oak Ce CrriGe NO. L. V OLLALO sisi sc.5 cto 5 so 6 arersiole e iereisuepsre elie Al 50 85 volts 
WORDS abe CG UEPOMG oyet cre Fase oy ee 8 aseneie a ee caches etaee ce 75 60 75 ma 
BCC uC PIGS NO.) GULP DGiiede paoetona.ielcuege 2 9s, peistele sis mrersue ce ae cnls 11 11 6 ma 
DC Grid-No.1 Current (Approx.)......cesecovessscces ; 3 3 2.5 ma 
Driving Power (Approx;) . ic... 2 «405 ones teers uel ofoRe cance ae 0.12 0.15 1.5 watts 
Power Output (Approx.).......eeceeeeee SK ge CI ROI ee 20 20 13 watts 
Typical ICAS Operation: 125 Mc 160 Mc 
DE Plate OLCALOM, suns 3% acs 0.0 0.0.08 baat a ee ae oe 600 350 volts 
DC Grid-No.2 Voltage®?..........cc00. eda tC iniaiece asieSelsas 185 200 volts 

POM: BETIOd TESIBCOT.OL 5 as to heus ass bic wos 0 0:0 0 ates. BRR Oe ore 41500 21500 ohms 
IO GHIGeN GO Ie V OUR WG 6 ia «ws te enete ccae cide vee ve leebsue Theis aes ~-45 -90 volts 

Brom grid=No.1 resistor OfPa. sis tite s ove es ce a ce alee ote 15000 30000 ohms 
Peak RE Grid-No.1 Voltage. (07. vince. cocaine. Slane oboe 57 105 volts 
PG Pig te C tirren te Fe ory hots kee clies raked tole stake iene saath wha’ 66 85 ma 
DC PIG arn Ore CMETON Uiia «, o's deye ihe Hh 6 nty Biases Sus 0.5% oceua ho Oe 10 fi ma 
DGaahdsNo.L Current (ADProm.)'s oa. nots oe ccna areee 3 3 ma 
Driving Power (Approx.).........eee00- TPS aie St bal een oe Oly 2 watts 
PowerOutput (A pprox,) ciel ieee ys vole eletitsss aeretatis tee 27 16.5 watts 


svaorere sole Cad Transmitting libes aaa eee 


Maximum Circuit Values (CCS or ICAS conditions): 
Grid=Nowl-Circult, Resistance. yard: Bae tem eller: ol ele to Cb elitete erty a\ elle he ul Neel el og olise 300000 mart ohms 


* tained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. A grid-No.2 series resistor should be used only when the 2E26 is 
used in a circuit which is not keyed. Grid-No.2 voltage must not exceed 600 volts under key-up condi- 
lions. 

é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


TYPICAL CHARACTERISTICS 


OPERATING CONSIDERATIONS TYPE 2E26 
r E¢-6.3 VOLTS 1 1 
Type 2E26 requires Octal socket and GRID-N2 2 VOLTS *160 


may be operated in any position. Effec- 
tive rf grounding and simplified shielding 
are facilitated by the base sleeve with 
separate base-pin connection and the sin- 
gle base-pin connection for cathode, grid 
No.3, and internal shield. OUTLINE 15, 
Outlines Section. 

For operation at 150 Mc, plate volt- 
age and plate input should be reduced to 
838 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Mc, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 


GRID-N2! MILLIAMPERES 


PLATE VOLTS 
92CM-6628T 


TYPES 2E26 
E¢=63 VOLTS 
GRID-N&2 VYOLTS=160 


PLATE (14) OR GRID-N2 2 (icp) MILLIAMPERES 


300 400 
PLATE VOLTS 92CM-663IT 


HALF-WAVE VACUUM 
RECTIFIER 


Heater-cathodety peusedin equip- 
2X2A 


ment subject to severe shock and vi- 
bration. Maximum peak inverse plate 
volts, 12500; maximum dc plate milli- 
amperes, 75. Requires Small four-con- 
tact socket and may b2 operated in any position. OUTLINE 26, Outlines Section. 
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Technical Data 


PI DATEHE VOLTAGE CAC) Hin siete cates Aicke O ae OMe ch eI Eig Peay Way? 2.5 volts 
BL APE: OATH BN aria be des ia dey cabs ave. aWageilck ohopetunc Path’ secdarnds dew ai tees ib. 6 Ore leas 1.75 amperes 


HALF-WAVE RECTIFIER 
Maximum Ratings, Design-Center Values: 


BERGIN VERSE EA LE: VOMLAGE Ge sue Cate eM tee sine tte siaee tie bite gree eae 2 12500 max volts 
PAK ELA Ti CURRENT Oe ike foe ye eee Pees UIE ENE: FET ag a Ah, Bee 60 max ma 
DGMOUTEUOT CURRENT sited viet eh cau eee Aikde MCN URI ae, Ee ce Bt Og Orel hat 7.5 maz ma 
HoT-SWITCHING TRANSIENT CURRENT for duration of 0.2 second max ..... 100 max ma 
BONA LESN Tod He M PACA UR lon mee che ol GRA tascal teuebc ae Mee aire eccae ra sl celeralie aueieli Sarat 70 max AG 


Typical Operation: 


mer Plate-Supol ye V.oltages(rms) eel motes dh! eh a etn Gieres vreeRieroe orged of 5500 yolts 
Miotal btrective elate-supply Empedance . 6 ok) aici oie a es pikes aes) yeu alouaie cae aie 0.3 megohm 
PrltGraln pits a PAC tOn ee scien ak taste atte ren CMT Reena, Res SeEwain ge Miarary 19 0.1 uf 
PPO ULDUUCULLeH Gaye. sitet certs cane ie a yeas te aunt Ais: cts AAP Ova late eustclet 2 ma 
BME Qutput,- Voltages Ac input to filter 2055 eae ee lies os ak ae, Ula ele ole eleee 4500 volts 
Seven-pin miniature type having 
coated filament used as rf power am- 3 A 4 
plifier in light-weight, compact, port- 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Mc. Class C maximum CCS 
plate dissipation, 2 watts. 
FILAMENT ARRANGEMENT Series Parallet 
OA MIEN T EW OL TAGHMCDG) Sci uig ee wit ete ete hate vaiatomMata ares, os MRGOE ine aia fay Walls 2.8 1.4 volts 
RUTTER NED NE PE UR EVENS Ser menMed TRUE NOUN ty) csct loliate cakclate gown ausieieieears 6 ince lg by 0.1 0.2 ampere 
PDR ANSOONDUGDANGIG ES «cocci 0 ee eee eee tee tate Stee tate AURA, MINN Baker MoD gis ve 2250 pymbhos 
EUATEH RESISTANCE (A DPLOX.) 6 Mees aids «ste emate nelcdbiy ouaihe sient ters da es, bays de 80000 ohms 
DiREcCT INTERELECTRODE CAPACITANCES: 
AG EICGUNANS LECONDL ALOT te ler SNe ene ta Ceeee tage O8 ect ts aia skeis oils. aieatisue gs 0.34 max ue 
Grid No.1 to filament mid-tap, grid No.3, and grid No.2............. 4.8 pe 
Plate to filament mid-tap, grid No.3, and grid No.2...... SRR inate 4.2 ppt 
* Plate volts, 150: grid-No.2 volts, 90; grid-No.1 volts, —8.4. 
RF POWER AMPLIFIER— Class C 
Maximum CCS Ratings, Design-Center Values: 
BD ear AEC YODA CEI Pee ys: cis urteds Mleel «allt tac cl Ate cite ey aM tet al ticle ce, Len a on 150 max volts 
SD T= NV Ot VOLTA CBS: & oc. chsl ob clubeteiel coe (SUR OMe cid aie nite Ode tiete onl ol ee lite rave 185 max volts 
ey EMA ECT I= NOs Le Va AGED Dict \..c eiieaca eee aan. cs dlwtitta valle teslolios ole wierd Mouiatte  oeatearesore -30 max volts 
Sop Ma Re TVACT ENS Co CIRCE FNAB toi oy lk lai bi SATAN es oaince Jodo n A) SPE boas ULM er erentin RPO IETS lene eel 20 max ma 
DGEGRID-N Os CURRENT | accieioed io Bae ile: oid Sllltela te MO eo tte Sala Meare ate aelonay ore eile 0.25 max ma 
MOrALeG CATHODE CURR ENTE... atlas le sche elaibic «lowe w vclnce eyctae tiple velbile sue 25 max ma 
BOA PSOE Wil aed irn eee ME aoc schol sb asain ohatigrnliete: 6. oisnel gis i’are sao, ome taberabslcateholess te 3 max watts 
Be FELL NCO CeO LIDAR oc, MERE cc eM eG fo ac la, SER MEORS oyu tele audiiatg a AEBTNRG Tsu Oates 0.9 max watt 
SAS EE PLS TE ADL ONG te MB sass '0. 6. an, StU sles os fo. 16, ony MERRION Skcdiagess unr eae aba ean Git oesteenoLs 2 OG watts 
Typical Operation at 10 Me (with Purallel Filament Arrangement) : 
Se RUE COLES OMA MAG RRM lah src SAMs bce, Aivbire, SRAM esata ta hanes Th ah SRREEMINS tog Gy 6! b2sotbe 150 volts 
STIG Or AW UEC Al Cele Ab sae oR Me fi cia cae ee Tm Letras a BPR cclke: (AILERON aie tele ach: 135 volts 
SL ACTeIN CML EC CAIN COIS NSIT oie shay leit ysh abe, Pale ala eteW eR Day a aseca Ae hol ater am PRL ate ores GkS 0.2 megohm 
SIGE ate pC urrenl Wsietatiee ce lic i awucvens << ethic ck clea ne aie st ore eceIenee eels otiote 18.3 ma 
TOG CG TIGSIN Ge CoUlTCH Gs pos | tue Hodis ions GRR beUa tetas GAOLD ann ansasneliehal ens) 6 6.5 ma 
BRC eraClaIN Ook CULTOIIL cas % alee cvetier ais) s Gite LTRTO IG a enecaberota ais becnte esa eiieha’e eke 0.13 ma 
Se WETaC UL DU LA CA POLOXKs) siete t Miotaesit erin ula ndbehss ehateaete sacaistarais seca l@utels- ele lela) s 132 watts 
®}or each 1.4-volt filament section. 


OPERATING CONSIDERATIONS 


Type 3A4 requires miniature seven-contact socket and may be operated in any 
position. OUTLINE 5, Outlines Section. 

The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
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may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con- 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac- 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec- 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi- 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

Forseries-filament arrangement, filament voltageis applied between pins 1and7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.1 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.1 voltage 
is referred to pin 5. 

Plate of the 3A4 shows no color when the tube is operated at maximum CCS 


ratings. 


MEDIUM-MU TWIN TRIODE 


Seven-pin miniature type having 

3 A i coated filament used as rf power ampli- 

fier and oscillator in light-weight, com- 

pact, portable, low-power, battery- 

operated equipment. May be used at 

full input up to 40 Mc. Class C Telegraphy maximum CCS plate dissipation (each 

unit), 1 watt. Requires miniature seven-contact socket and may be operated in any 

position. OUTLINE 5, Outlines Section. For filament considerations, refer to type 

3A4, noting that for type 8A5 pin 4 is the filament mid-tap. Plates of the 3A5 show 
no color when the tube is operated at CCS ratings. 


FILAMENT ARRANGEMENT Series Parallel 


FILAMENT VOLTAGB (0G) oni aun taancac tan suaNs Ss patent hee 2.8 1.4 volts 
FILAMENT CURRBNT. 5 2. cence ccs e seme ese nssceensswecrens 0.11 ‘ 0.22 ampere 
‘TR ANSCONDUCTANGCE® «110 4 aiictsinia eters aiotenerae. diere aus oles emo aictetelia ans 1800 »mbhos 
AMPLIFICATION SE ACTOR fctch tthe pr etates aja) alovere's e als sreicqerele sicko sie 15 
PLATE RESISTANCE, (APPrOXs) Bok cece eea ccs eee ess 8300 ohms 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid’ te plate Os pice otic orcs are & ace ia eis isa ae ae 3.2 pul 
Grid to filamentimid-tap.waicwaiias sone Nass s ivcce se 58 5 0.9 puf 
Plate to filament. Mid-tap. oi. ose cos cc ecccdensssscnne 1.0 puf 
Plate to Plater suc aide nk vee b nee oe eine ea ues fae ea ae 0.32 puf 


“* Plate volts, 90; grid volts, —2.5; plate milliamperes, 3.7. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values for cach unit: 


DC PLATHIVOLTAGE 3 a ae Gas cats cre tN Bileecaie on giial ans’ atten ty foetetersile, S20 135 max volts 
DC GRID: VOLTAGE ardgeaistis bos dsc aalattaanesyasiiaieveheantald dee oGis pete ons eben -—30 max volts 
DG PLATS! CURRENT so) cicsua ied towbencradere tues uote ela rsiai/e: 8\'eie Jo, cca jouandip cs eraesicns wigs 15 max ma 
DC GRID CURRENT Vip shoe ale heer oo iss aie aetna cracereiels (Gareerevsce ble ela evetare rere 2.5 max ma 
PLATH INPUT P20 2c ee SLA Wl aleren ae neteterd sranarerehe Oca vacate ishalatels fe OM: si 2 max watts 
PLAT DISSIPATION cutie) wie ic taic ralets oh re raianeeaneieieMlaalig. ol Giav ober bites. 4tei gy onabelale jolie ps 1 max watt 


Technical Data 


Typical Push-Pull Operation (Values are for both units): 


DGD LA CON GLER IG cheats Cyacchat Sole co odds scrtaeitoia rel Meroe: eh ahG hie aeiasaricnss is Mita bie jemi 135 volts 
HOG Caria OLA SC covery, Aint tetra arse is Nh stese:co: 58S oasis, draddee: dane ANE aathe spate , —20 volts 

POM CPIM PORISLOP OL REF te otc cieretal ec olcg oa sae ol sci elerese «2 ae ee wale ocels 4000 ohms 

Hromven thode.resigtor, Ol. vserracnuediie sinitis oo Ga ia Roe kn hale details 570 ohms 
Beaks Wb eGrig=towGr lids VOltage ss alc aha. atte oes tal oiteuh Oe ies Se ae om alnk 90 volts 
eras Ler Curren Gor io oie e oa le.t brdid a5 see ae et an Seed ae eT a oar eet 30 ma 
GG rid Current: CA PNrax.) > 0) <,4's.4 ace Gee soar e MS rae whee eae eles 5 ma 
PPP E Me OWET. LA DBLOB As Ais ero kcices add Ute bd lated Gale Metall dle WBMES Giles 0.2 watt 
PO WCELOULOULCA DIEORs trad icicles ¢ Gis ciat ae eve mist eae oie eae nate ee maerie 2 watts 


® Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


neat Ge HALF-WAVE GAS RECTIFIER 


Xenon-filled rectifier of the coated- 
filament type. May be used in equip- 
i, r ment subject to wide range of ambient 3 B25 
Ag om temperature (—75° to +90;7C). Maxi- 
mum peak inverse anode volts, 4500; 
maximum average anode amperes, 0.5. Requires Small four-contact socket and 
may be operated in any position. OUTLINE 39, Outlines Section. 


BIEAMENT: VOLTAGE CAC) se ce overs o olerere aan tree onoteeneneals OGTR Ole Bio Ries 2.5 volts 
CASON: CoUR RENT ite «calc octets Guo ahetratel sabi ey chelotons «Bats. Mieuaty Sa) sn eleeupiale 5.0 amperes 
PEAKS TUB VOLTAGE DROP) (Approx: Aeneas renee ae soles Maree see ote 10 volts 


° Filament voltage must be applied at least 15 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 


PAK INVERSE ANODE VOLTAGE. 2c ¢ cisvelete cous ees a asics dois «4 61s aia Srallete ayere's 4500 max volts 
ANODE CURRENT: 
Ea lere rene eine Settee cies ks SS ETS POL ai ede arevaiat arlene late) cratenars, 56) 6 2.0 max amperes 
PA VOT AGE Oi hy atts eae ee oe oe chic cee okt nie a hitietece thes ool cePaReM tors. aie aun ésiee:.aee.e 0.5 max ampere 
Fault, for duration of 0.1 second maximum....... ES, ChCP 20 max amperes 
PREQUENCY “OR POWER SUPE co thoes s scree eae en ovate tcsiates as -sreyecsie.s sive 500 max cps 
AMBIDNT- TEMPERATURE INANGE. occ, cot suite ch tle ele le evi elle ewes sia eiai6 66 6.0 ~75 to +90 LC 


O Averaged over any period of 30 seconds maximum. 


Operating Values: 


Circuit Max. Trans. Approx. DC AMax. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Iav Pde 

In-Phase Operation 
Half-Wave Single-Phase.... 57 3100 1400 0.5 0.7 
Full-Wave Single-Phase.... 58 1500 1400 1.0 1.4 
Series Single-Phase........ 59 3100 2900 1.0 2.7 
Half-Wave Threc-Phase.... 60 1800 2200 1.5 3.3 
Quadrature Operation 

Parallel Three-Phase...... 61 1800 2200 3.0 6.6 
Series Three-Phase ....... 62 1800 4300 1.5 6.4 
Half-Wave Four-Phase.... 63 1500 2000 1.8* 2.0e 3.6* 4.0e 
Half-Wave Six-Phase ..... 64 1500 2200 1.9* 2.08 4* 4,40 
* Resistive Load # Inductive Load 


nc B tae HALF-WAVE GAS RECTIFIER 


Xenon-filled rectifier of the coated- 
filament type. May be used in equip- 3B28 
ment subject to wide range of ambient 
earn, temperature (—75° to +90°C). Rating 
sueto = «T; maximum peak inverse anode volts, 
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10,000; maximum average anode amperes, 0.25. Rating II: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con- 
tact socket and may be operated in any position. OUTLINE 36, Outlines Section. 


FILAMENT: VOUTAGEN CAC) Oia. CRN a ot Sheree oe athe ial ORBRIARG lot aye thay at AtaleRa ere hate Mowat 2.5 volts 
PILAMENTOC URREN Didi cide ied use muaiete aah dens inthe ensit bate fe BUbit sz also RunaNtan Garewal miei 5.0 amperes 
PHAK TURE VOLTAGEV DROP ICA PPTOXs) \ coche vis oils laze btvattade gual onsl tiaevgiel accdeie ewalstemnts 10 volts 
° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAKIINVERSEVANODE ViOLTAGD ev h oes odie clas ens os 5000 max 10000 max volts 
ANODE CURRENT: 
Peake iy nae Uysy ce UM aris Iara say oR erlaah ealOiey er slattat s Tea 2 max 1 max amperes 
AV OTA OG UAT arn a Me lates canteen i ac ck, AR peg as Rua aL wet 0.5 max 0.25 max ampere 
Fault, for duration of 0.1 second maximum...) sc. o> - «oe 20 max 20 max amperes 
FREQUENCYHOF POWER SUPPLY 1s oo libs bts sta dele eae ces 500 max 150 maz cps 
AMBIBNT-CEMPERATURE RANGE 3.0 ois toe Fete ie ee a —75 to +90 —75 to +90 °C 
O Averaged over any period of 30 seconds maximum. 
Operating Values: 
Cirenit Max. Trans. Approx. DC Max. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectificr Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eavy Tav Pde 
In-Phase Operation 
7000° 3200 0.25 0.8 
Half-Wave Single-Phase. . 5 35004 1600 0.5 0.8 
3500° 3200 0.5 1.6 
Full-Wave Single-Phase. .. 58 17004 1600 1.0 1.6 
7000* 6400 0.5 3.2 
Serics Single-Phase...... 59 35004 3200 1.0 3.2 
4000 4800 OntS 3.6 
Half-Wave Three-Phase... 60 20004 2400 1iaEs; 3.6 
Quadrature Operation 
4000° 4800 1.5 Th2 
Parallel Three-Phase..... 61 20004 2400 3.0 lige: 
4000° 9600 0.75 Nae 
Series Three-Phase....... 62 20004 4800 1.5 7.2 
3500° 4500 0.9* 1.08 4,.0* 4.58 
Half-Wave Four-Phase.... 63 17004 2250 1.8%) 27 0" CO ade: St ha 
3500°® 4800 0.95* 1.08 4.5% 4.88 
Half-Wave Six-Phase..... 64 17004 2400 1.9* 2.08 4.5" 4.88 
® For maximum peak inverse anode voltage of 10000 volts. * Resistive load. 
“For maximum peak inverse anode voltage of 5000 volts. ® Inductive load. 


TWIN POWER TRIODE 


Heater-cathode type containing 

3033 two high-perveance units used as in- 

dustrial control amplifier and voltage 

regulator. Control Amplifier maximum 

CCS plate dissipation (each unit), 15 

watts. Requires Septar seven-contact socket and may be operated in vertical posi- 

tion with base up or down, or in horizontal position with pins 2 and 6 in horizontal 

plane. OUTLINE 16, Outlines Section. Plates show no color when the tube is operated 
at maximum CCS ratings. 


HEATER VOLTAGE (CAC! DG) sis scis aus» asters Mie alate wie ate Lar aevaiuenecaits peAesutiak Hae 12.6 volts 
HEATER CURRENT 45.57. Ae ae cet cee tale 4,8 ee Cale avers Sarena eet ile eveta win 1.125 amperes 
AMPLIFICATION. FACTOR: (Haehvunit)* ie) eieiabics colalelan caneibicls eieitaleteien es 11 


a Technical Data 


DiRECT INTERELECTRODE CAPACITANCES (Each unit): 


Grid Col plate ges cosy hare ci ost ATS Mh TRG eT Tee ee Ae oe eeahen 5.4 ppt 

Grid to'catiiode and heater t.10, Soe ee eA a acaduit ahold kis ik 7.8 pf 

Platertorcathode ang eaterky ey (We Adteciaie nieve voiey alae: Mime eget rRe cual bay aah 4.2 ppl 
* Grid volts, -200; plate milliamperes, 90. 

CONTROL AMPLIFIER SERVICE 

Maximum CCS Ratings: Values are for each unit 
[DR ARS DUA THB, GIOIA CEI 5,05 5100 tae) el epenelo eee oats elelies aaa oes Sieseae coats diese ese 1) 32000 max volts 
PO ORG RID VADITA GIS Pode cd lar cetera ie se ap lio oT Shes rPR Cocke oa, MERE ee od -200 max volts 
PAKS A THODENGURREN Ts, sai i Geet tehe LAC ete Aiea eaeee ata to alata 500 max ma 
AV ERA GEVELAPE: GURRENT. 0), ) coset tie eusbie iee atone: othe bbra se Gpctiora tote enately 120 max ma 
AN ERAGE GRIDIGCURREN Ts. €crisunisienen. Nepaiutwe sii. sake orale cbeiene decic, ais Repe 7.5 max ma 
Pea TEI SS PARR Nia ie tee ea de one een a Ca tae ia ey a 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

eater negativerwith) respectito.cathodee san ceiee cutie ce lela be erate least 100 max volts 

Heater positinegwith respect, orca th odes vias a ctenctu ces) oun Wi clascvale) rakes 100 max volts 
BULB DEMPORA TURD (At MOCLESG POLL) sans apewcrersvesese ore claaaiel ens teas oeeban alc aie 250 max fe 
Maximum Circuit Values: 
Grid-Circuit Resistance: 

MWhenteridspotential:is always negativent: = sve ns ans cnok ces fe hited. tes 0.5 max  megohm 

Wihenvrid potential’swings positives enact ati. ccc ot de alee deans 0.03 max  megohm 


TWIN BEAM POWER TUBE 


Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May 
be used with full input up to 15 Me. OUTLINE 
24, Outlines Section. Heater volts (ac/dc), 
12.6 + 10% (series), 6.3 + 10% (parallel); am- 
peres, 0.8 (series), 1.6 (parallel). Direct inter- 
clectrode capacitances (each unit): grid No.1 to 
plate, 0.22 max ywuf; grid No.1 to cathode, grid 
No.3, internal shield, grid No.2, and heater, 14 uuf; plate to cathode, grid No.3, internal shield, grid No.2, 
and heater, 8.5 uuf. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL- 
LATOR, CLASS C TELEGRAPHY (per tube): de plate volts, 600 mux; de grid-No.2 volts, 225 maz; 
de grid-No.1 volts, -175 max; de plate milliamperes, 175 maz; de grid-No.1 milliamperes, 11 maz; plate 
input, 100 mo.c watts; grid-No.2 input, 6 max watts; plate dissipation, 35 max watts; peak heater- 
cathode volts, = 100 max. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 3E22 isa DISCONTINUED type listed for 
reference only. 


G3,K 


3E22 


TWIN BEAM POWER TUBE 


Heater-cathode type containing 
two high-perveance units used as rec- 
tangular-wave pulse modulator. Mod- 
ulator Service maximum CCS plate 
dissipation (per tube), 15 watts. Re- 
quires Septar seven-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in horizontal plane. 
OUTLINE 22, Outlines Section. Plates show no color when the tube is operated at 
maximum CCS ratings. 


3E29 


HEATER ARRANGEMENT Serics Purallet 
HEATER VOLTAGE (AC/DC). 0.3 «<0 se «ss a sleies a acSione aatoke foticite. 0% 12.6° 6.3, volts 
REM EMER URI ECE ry cits istic a irdaieice wae Mh secre aa eo eR hom ode P2125 2,25 amperes 
'TRANSCONDUCTANCE (Each unit, approx.)*...........000 eee 8500 umhos 
Mu-FacTor, Grid No.2 to Grid No.1 (Each unit)**.......... 9 
DikECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid No.1 to plate (with external shield)................. 
Grid No.1 to cathode, grid No.3, grid No.2, and heater mid- 0.12 max put 
CRD ror as se rae Meer cate actratrcta leratcuae rata chee ete ateatatte nel ie aed satus 14.0 put 
Plate to cathode, grid No.3, grid No.2, and heater mid-tap. 7.0 put 


° Should not deviate more than +10% or —5% from value shown. 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
*k Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
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MODULATOR—Rectangular-Wave Modulation 
Maximum CCS Ratings: Values are for both units in parallel 
For Duty Factor® between 0.0001 and 1.0 and Maxtmum 
Averaging Time of 1200 Microseconds in Any Interval 


DC: PEATE-SUPPIBY: V OL TAGE.) 5 csp hata sob aie is achaue. ere phar ites Were ee wee UIT Reto 5000 max volts 
INSTANTANEOUS) EUATE! V ORTAGH a aoe es hierdie ie On iia cane eee eet 5750 max volts 
DG GRID-N 6.2: SUPPLY) VOLTAGES fea ae ccc mantle tana eniennemisre eisna sears 850 max volts 
DC. GRID- NOM. SUPPLY) VOLTAGES. oo tea ee oot ete cet aie tae eres aiatets -225 max volts 
INSTANTANEOUS GRID-NO.1 VOLTAGE. .........2 0c e eee cceee Bhatia ihe ae -600 max volts 
PEAK POSUtive GRID=N 0:1) VOLTAGE fo scretstare ive led ot ae echelive cl eevienevefabonterine 250 max volts 
PEAK .PLATE*GURRENT 37 sai Coc eie Ghote ene each laa MERE EE ae Mike etic obeiens Wimax amperes 
PERAK GRID. NO!S, GURREND Sy. vcrrop i On ole alate ec iets oo ll auarerer alten aeneiaverk 3.5 max amperes 
PERAK: GRIDINO; LS CURREN Di tirca ates scoie are atta avs) atch ahonvueto) Shaebvantea, ite) Semana a 4 max amperes 
PUGATE ENP UTI Soro sc is ash teva as GPns wile abotl Neat HR rout I Guier © bch cto ih creed ov etonabia ee Ret aici 85 max watts 
GRIDENO:.2 INPUT: oe. tesece cate ba oie eae actin es feild Dies. c's bustioy ey Sine neh ee eamoneer te 3 max watts 
GRID-N Gs PeEN PUT ec: cc) bai and oo yao oeawereee ne aus & patentee Won PROTO at afte Mee tet 1 max watt 
PLATE: DISSIPATION. 2 accel SR a acl b ae ee eG ae do allency oer ce ene tame ictrtira: le raters 15 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .........-.. 2c cece e eee 100 max volts 

Heater positive with respect to cathode....,.......... eee e eee eens 100 max volts 


® Duty factor is defined as the ON time in microseconds divided by 1200 microseconds. Pulse dura- 
tion is detined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smcoth curve 
through the average of the fluctuations over the top portion of the pulse. 

“For tube protection, it is essential that sufficient dc resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

@ For a duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.3 ampere approx. 


BEAM POWER TUBE 


Small, thoriated-tungsten-fila- 

4.6 5 A ment type used as af power amplifier 

and modulator and asrf power amplifier 

and oscillator. May be used with full 

input up to 150 Me. Class C Telegraphy 

maximum CCS plate dissipation, 65 watts. Requires Septar seven-contact socket 

and may be operated in vertical position only, base up or down. OUTLINE 23, Out- 

lines Section. Plate shows an orange-red color when the tube is operated at maxi- 
mum CCS ratings. 


FILAMENT VOUPTAGES(AG/DC) «4. aches choi colton eat Hola el Rite ete 6.0 volts 
FILAMENT CURRENT 5 5 cad sid Che De so SORE renee hare AT aR ne ORE ae femtevrey cuss @: ace 3.5 amperes 
TRANSCONDUCTANCE® 0: cps A AAT. ROG ees ceases in ETO cee orc 4000 pumhos 
Mv-PFACTOR; | Grid No.2 to; Grid: No.1.5. ak a as colt ciave dis abelekel, cl teieus audievs ls 5 
DIRECT INTERELECTRODE CAPACITANCES: 5 
Grid ‘NovL- to plate; S270 4 re ee ER toed atone ee sc Carete ies 0.08 max pl 
Grid'No.! toi filamentiand gridtINo: 24/5. Jhon ions celle. etend cateeeeee: 7.5 upt 
Plate tofilamentiand gridyNos2 a, epee oi oud = uae ho ee wea ea seas Zea puf 


* Plate volts, 500; grid-No.2 volts, 250; plate milliamperes, 125. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC) PUATE WOUTAGE. IO. oh ccctians Ra Ripe Oe eae ee Pee eee te aes 2500 max volts 
DC. | GRID-NO.2. VOLTAGE. i... cette es Se ae etter cha Ree ee a nee 400 max volts 
DC: PLATE. CURRENT i.3'5. 0 sclee ata eae it ee ae ae ce ee eae 120 max ma 
GRID-N O.230NPU TS ii bhai eects ee ee cae a eens 10 max watts 
PLATE DISSIPATION: 3 te aeestictete hia Rint hiss retreat cece eee eee 45 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 

Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 

DC PLATEVV OLTAGI NZ Bec salen ates eae acade eretaee role lo crea tlcaeeitas ee Le cer eee aie 3000 max volts 
DG: GRID-WNO.2' VOLTAGE Sa) NAEE ac uttenr cle ciehinatee aiike eae Mie rare er sere 600 max volts 
DC PEATE CURRENT)... . cose eae: Ap AP ar Ak BAG IRIE Aras ear UAL Rcd 150 max ma 
GRID-NO.2 UNBUT Ee orere clots eleie oc aiete te ee eT te Ne enn ee ee 10 max watts 
PLATE DISSIPATION S cis oe ose es.cle ed ¢ ee eee ee a een Te ee a oe 65 max watts 


ns hechnical Data 


BEAM POWER TUBE 4-125A 


See type 6155/4-125A. 


BEAM POWER TUBE 


rf power amplifier and oscillator. May 
be used with full input up to 30 Mc 


F d-air-cooled, thoriated- 
senabeeealawiet ara eed aa ; af 4 2 fo) A / 
power amplifier and modulator and as 4D21 


with natural cooling, or 120 Mc with forced-air cooling and with reduced input 
up to 240 Mc. Class C Telegraphy maximum CCS plate dissipation, 125 watts. Re- 
quires Special Metal-Shell Giant five-contact socket and may be operated in verti- 
cal position only, base up or down. OUTLINE 33, Outlines Section. Plate shows 


orange-red color when the tube is operated at maximum CCS ratings. 


MIEAMENT? VOL TAG EACAG/ DO) i seein iti ores sesehoreliy oles etter Magee te dia or etm nol haere Neue ied te 5.0 volts 
PMLAMEN TAG URRENT 5.2 slay esha ode Le TCO COnMeNS. ua Ris cope mee Meee 6.5 amperes 
a RANSCON DUC TANCE ios Mogami ce ices sgadelene Bhaibie cone ero ac:  GUeP MO ee Sater ee sueroreuete 2500 umhos 
Mu-Factor, Grid No.2 to Grid No.l............ ‘es 03 HSI RIAA “Neen sates ebele Take seis 5.9 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid-No.1 to plate (Base shell connected to ground). ..........0eeeeeeee 0.05 ppt 

Grid No.1 to filament, grid No.2, and base shell... 0.0.2... ccc cee eee ee 11 pul 

Plate to filament, grid No.2; and base shell... occ ee wee cc esses 3.2 ppl 
PLATE-SEAL TEMPERATURES: 

SU LINUGUSISEL VIGO S, .4 etc exec eR AAC i oh el Settee he. Saat HM aes eee Bat eels 170 2G 

Intermittent Service (5 minutes On followed by 5 minutes Off.......... 220 2C 
* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 
LG PLATE WV OL TAGE Aone 6 abe he Petn ore at ane eel ae te Mate te kade We ores del fallbnd aiaua lo 3000 max volts 
WC KGRID-NO:Z-V OLTAGE Be, BORO are seh Pahtaneis savers talk tii'ce chet tay ofedeheysiavetbReleie..od 400 max volts 
NMAXIMUM-SIGNAG, DO. PLATE, CURRENT i. oats 6 cere nish vada cehe bee dievece ale 225 max ma 
RUDI OL CRE N EU Tere eee Ee Bre Ne) ciate ere there teats es ote etehae accel a's . 20 max watts 
UATE DISSIPATION Malte es aire atelerannl ree le AOE ORT alae etele WON aera sele Beare 125 max watts 
Maximum Circuit Values: 
Grid=NG: l-Cirevity RGESIStAN CO nat cic. ie eioraletic ele lo uiele re tetalscetuile te allele lade a Mretelsta ets a's 0.25 max megohm 
® Averaged over any audio-frequency cycle of sine-wave form. 
PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
Maximum CCS Ratings: 
IDC PLATE VOLTAGE © oc. oc. Sete aee harerete eas: che ane or aval ome amen antielians WiC a cele e 2500 max volts 
PGCEGRIDAIN GC oy OUTAGE otters ease eierd Bie ale oe ereatin els ead ere eles auh ie Maseiare diavemsbetsin ns 400 max volts 
DCG IDE IN Ons VOLTAGE. Glatttce teranie ss Sinise oo she ore etere ele aiare, uid crete elensoa sea. 5 Sra -500 max volts 
PPC CE PATH. CURRENT fbi ic iat etre Tok tet Scere Oe its bre oesyoke aie ee abe. cteterelare @ <erae see 200 max ma 
COST G ged OO PEST aT Wh OUR Er Scie i ta Oy A tg ter ae elo vu i a 20 max watts 
RELI OSE MEINE T ete kee, eg teh rte ete Ret cc ee ener Suen oe be OL matte euata eter ohne 5 max watts 
PATIL ISSIEA TION ol We cs ete eee Salas Cee Meno ete Ghaee b y GSA Maer e Sei as oe eehe 85 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 
PG PLATE P VOLTAGE. css tiveld aie caye Srole ce @ eis cia cishers te oa.816 Back, bg. sie, v8 eave © 8 oh 6 3000 max volts 
PORE RID Ore VOLTAGE. tiie sit Merre wie cite e rials care Geen see eee TS ere shes ai she nae, 6 fn’ 400 max volts 
DC GRID-No.1 VOLTAGE............ seats “akebenc DRE ete o's BIL hee oe ene ore 6 Pion. -500 max volts 
IG) PLATH CURRENT « ois 5: ois « eho apt eiey otal eles Sil Vyas Shales fe) Sanya els lay pier dine salman « 225 max ma 
Air ELSI Ghaead NE Aveh eens hiss nud Cas utRAie cts ne etasiemtete Okun iye lh) te kAls Meare's: © wie, Sis ates w 20 max watts 
RE RLD IN SEE EU Riate ior sick dualelains tachi Kimi tasanietatecs prunrerere.¥ cant oee le cerersn! a8 wratalitereheisraahs 5 max watts 
PLATE LUISSIPATION...« ‘asi. 6/a:4.018 918 Het ane alate ire s eSistsl Saou ears sa rial e ac ate er arelete eee 125 max watts 
BEAM POWER TUBE 4 250A 


See type 6156/4-250A. 
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= RCA Transmitting Tubes 


BEAM POWER TUBE 


Forced-air-cooled thoriated-tung- 
sten-filament type used as af power 
amplifier and modulator and as rf 
power amplifier and oscillator. May be 
used with full input up to 30 Me with 


4-250A/ 
5D22 


natural cooling, or 75 Me with forced-air cooling and with reduced input upto 120 Me. 
Class C Telegraphy maximum CCS plate dissipation, 250 watts. Requires Special 
Metal-Shell Giant five-contact socket and may be operated in vertical position only, 
base up or down. OUTLINE 40, Outlines Section. Plate shows an orange-red color 


when the tube is operated at maximum CCS ratings. 


FILAMENT VOLTAGEN(AC/DG) olla ae csiataleliusuelercatiima atoielo suotalahs laieyaletabeter ateue a abe 
FILAMENT CURRENT....... ae eee alate olay a agi) ce cohers ere Neye wen ic lack tenn = ensvesir ayers 


Mu-EBACTOR,| .GridWNosaito: Gridv Nonlin  men hia, ue Op aean es, 2) tone a leke eldiele ate 
DIRECT INTBRELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground).............0000e:> 
idiNo.1 to:filament: grid: No.2, and Dase shell Wi 02% vc cts suclo wie ee aise 6 
Plate to filament) eridyNoiz,andipase snellig ea cemicier th erin cscs #1 esi 
PLATE-SLEAL TEMPERATURE, Continuous Service -......... 0000. e ee eee ees 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 
WOR EA TEV OL TIA GE te tec ar ttee Brel nautica asian URAL ne Ate SCR aba We Oat ALTE WS 


0.12 max 
13 
4.6 


4000 max 
600 max 
350 max 

35 max 
10 maz 
250 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 


GRIDENO: 2D NBU Ts 5h Sed coscae sree Aliee sits Rake aterm lata atat ee oe eobeetateuio ei cbetyarhs le dani) altee neath 
GRIDANOF BLENP UP Co tone cand cceta che ULI dem a aaceat ie eet Lat Aaa: Raeeenes iy rene Aa rapa Laie 
PLATE” DISSIPATION: Cote eee ual ee te ie oes SURAT cere CCE San eee cee ine niin ete ener Te 


3200 max 
600 max 
—500 max 
275 max 
35 max 
10 maz 
165 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
Maximum CCS Ratings: RF POWER AMPLIFIER— Class C FM Telephony 


DC UPLATHEY OL TAGE aio mies ley elated lads etdnera tar nl attanat elle case Meee eeecaneneteuree hee nes 


DCgPLATE: CURRINT clcrleus ete ial eletecsausteld on arerecstenaniers rarest skeet clots isha aitctaleke 
GRID*N O12 EN RUT ae ote el ecdier ely Teer tein ser aR eHORE cle deteliy can oneraer semen orenateiem raised Lavecerttite 
GRID-N OSL INPUT ; 4, BRE Piensa lane ae rallaylat olin teria are lahe ceehs pa ere Penal An ey cveyede etebote fou 


BEAM POWER TUBE 


Forced-air-cooled thoriated-tung- 
sten-filament type used as af power 
amplifier and modulator and asrf power 
amplifier and oscillator. May be used 
with full input up to 110 Me. Class C 


4-400A 


4000 max 
600 max 
-500 max 
350 max 
35 max 
10 max 
250 max 


volts 
amperes 
umhos 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


Telegraphy maximum CCS plate dissipation, 400 watts. Requires Special Metal- 
Shell Giant five-contact socket and may be operated in vertical position only, base 


up or down. OUTLINE 40, Outlines Section. 
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PACAMENT VOLTAGE gaia Wa. elt ae as poate Laat 2 MN Ree oe Sant dy wl oye 
PMMEIN THOUS RR IN Tita tina reheat tg Rie cheb ie te VAC Or ena A cucunaotn ue ih Malco ack it 


PRteR OR CT OF SGe Piel LO ce. CO, CHIE INQ 5 16 pe ae oiin roe «ots cemmstegis Pap rete a ols 41 ¥0id vere te 
DIRECT INTERELECTRODE CAPACITANCES: 
CE ETADIN OULE CORD LARGO: coe ytotse ice vttet Nass tocde ramen Reds Hes RRA RHE acs A ie apy Gord ae. NE 
Grid No.1 to filament, grid No.2, and base call IPAS RMN ESSe Miasaweae kay fodiens 
Piate toi filament, grid .No:2, and: base shello:... scicis select ie crys ees 
BASE SEAL TEMPERATURE BUA igo tah) PAA Ete Pain ROS inlet oe eC a an AL eo ar a 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


NUASIMUM=S TENA TOG PLAT IO CURRIN T Son dulelaldcre oimcicuelhl iis oes lollitvele hoes 1-2 
RELL Ds NCD SOME NEI Te toad ea aise aka tee rid aun eteean GBT va det euercaeOR cere eit suet at re titel ¢ 
SSO ea BE ST Os a oh ae dll CaP ie oe BG OED Rae Ca bat test a 


° Averaged over any audio-frequency cycle of sine-wave form. 


200 max 


4000 max 
800 max 
350 max 

35 max 
10 max 
400 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Mc 


PCAC RLD-IN Onl mVOU TAGE it sacesie cited itis eee cinec cate tee dieteieia ne tir ciioee tna ahs EU eweRe 
COP GATEVOURICENT. None crete ceils eee hm eee eis Soh aie en eaten, eee 
LDN Ose rUNE UL sernths oh ele rite es ee Cal ere ee nei Se We Soe tie fete eae ane 
SUDO Lee ND UL teem cto. tama ny ac sce ae ete aoe tae eam RTT he MRT ae aie ate 
PAA LOTSA TT LONG tire ote ener ete etter ee ee Eee hk ore Blas wae 


3200 max 
600 max 


10 max 
270 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 
DC PLATE VOLTAGE pc. apis iy 6b oye Sethe oe dine ain ope gape eee ely eat oe 


Wah Hop ae cell velcene) (ee) (wy fa) ets ut aia) (ol oldies «le, (6) wika/ ae & LP yer Bt stra) 9) \'e)/\e smite) iw. hd) O° toy» sl 


PACA TE  LOTSSIP A THON oe oe eo Rie ae Laie Aaah Whee tana Laue iat) las eee ae aa te as 


BEAM POWER TUBE 


Forced-air-cooled, thoriated-tungsten-fila- 
ment type used as af power amplifier and modu- 
lator and as rf power amplifier and oscillator at 
frequencies up to 110 Mc. Class C Telegraphy 
maximum CCS plate dissipation, 1000 watts. 
Requires Special five-contact socket and may be 
operated in vertical position only, base up or 
down. OUTLINE 62, Outlines Section. Plate shows 
an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used 
principally for renewal purposes. 


TSA STEN PWIA ENG DCR rre iia ein or tke GREDLNG ace Alan dts cdbsa ls bus audience ee eG 
PRET SACAUEDN PC TUTEE ICRU Dba tie tee UE fel eos eh atlas ote PaA oo Pie els yeutimae aid whetapercl 4/514) e083 
TRANSCONDUCTANCE* 
NEU EAR AG ROR SG PIG IN Ove CONG TICHN OSL oF tes ke costae eernininer ysloya tects sel.ehih eum shin idicows 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground) 
Grid No.1 to filament, grid No.2, and base shell..................00. 
Plate tomlament.,Crid NO.2,.8NG, Vase SHEL, -odeule se <cMcalediaery especie shen 


* Plate volts, 2500; grid No.2 volts, 500; plate milliamperes, 300. 


by fount ietd Sal seals GModeL¥, Se Dias RNs ee Gg,6 B)iwlla e 1S eibuk ele w 'eBile ne) 0116) 84.628 8-68-18, eu 
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4000 max 
600 max 
—500 max 
350 max 
35 max 
10 max 
400 max 


TechnicdheoDaanr—O a ———————— 


volts 
amperes 
umhos 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


4-1000A 


volts 
amperes 
umbhos 


bul 
wut 
byl 


RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

D@ PLATHSVOETAGH . 6 ci08 s ertveuspouwgoosve dus c hueke ibe ods use eMOeRe Seats ie eee tee ours 5000 max 
DC. GRID-N6.2 VOLTAGE ore oe tacit 5 ele Reticee Ca wes coe hie eRe ae eat gnats Pa 1000 max 
DG) PLATE CURRENTS 2-5 aici oon a vewihers ee ae cPeeae eum eteitoke. taner ethene retsiaos esetel os 600 max 
GRID-N O:2 INPUT 55) 5 Secale oer gare faye ote Ree Tea he Se I ERIE ead ie tee Te erededstah « 75 max 
PUATH, DISSIPATION: a0 ce che ciclo toactiuntant the eatee “eivoigd ator ays lgbsaet MAGNO SONNE Bt oeINE ila, Suetecars 670 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings: At frequencies up to 110 Me 
DG PLATH! VOLTAGE ane outta te Oe sae Sense eee Ge Reece cc RICO Pa ree ere ee ars 6000 max 
DE GRID= NOs HV GETAGE frokiccicccheccncteca olarcne ected laters cise cine d a elon cle Bmore 1000 max 
DC PLATE CURRENT..... fxauie oUsubeliehs, wh eRes aes. sep eraierW\ aha she ral oa a hor ceemcp aaa: eke) Le ares 700 max 
GETING LRT «5, io share veatbranearenea! shaleithe a ov bce eta gw Fea Re auseole oan eat 715 max 
PLATE. DISSIPATION Sian kid elors et ere cles ete a Ueedta hats aire alee ele 1000 max 


POWER TRIODE 


Forced-air-cooled heater-cathode type used 
as Class C plate-pulsed oscillator. May be used 
with full input up to 625 Mc. Maximum over-all G 
4C33 length, 4-7/8 inches; maximum diameter, 2.062 
inches. Filament volts (ac/dc), 5.0; amperes, 
9.1; starting current, 16 max amperes. Direct 
interelectrode capacitances: grid to plate, 13 
put; grid to cathode, 34 uuf; plate to cathode, 0.7 
puf. Maximum CCS ratings as Plate-Pulsed 


xx 


volts 
volts 
ma 
watts 
watts 


volts 
volts 
ma 
watts 
watts 


Oscillator—Class C: peak plate pulse supply volts, 13000 maz; peak grid-bias vults, -2000 max; peak 
plate amperes from pulse supply, 30 maz; peak rectified grid amperes, 4 maz; dc plate milliamperes, 30 
maz; de grid milliamperes, 4 max; peak plate input, 390000 maz watts; plate dissipation, 250 max watts; 
pulse length, 5 max microseconds. The 4C33 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 
4CX250B See type 7203/4C X250B. 


BEAM POWER TUBE 
4CX250F See type 7204/4C X250F. 


BEAM POWER TUBE 
4D21 See type 4-125A/4D21. 
BEAM POWER TUBE 
& E 2 7 / Thoriated-tungsten-filament type 
8001 used as af power amplifier and modu- 
lator and as rf power amplifier and 


oscillator. May be used with full in- 
put up to 75 Mc. Class C Telegraphy 


maximum CCS plate dissipation, 75 watts. Requires Giant seven-contact socket 
and may be operated in vertical position only, base up or down. OUTLINE 37, Out- 
lines Section. Plate shows an orange-red color when the tube is operated at maxi- 


mum CCS ratings. 


FILAMENT: VOLTAGH (AC/DC) fe < caste eis sarepel coker theLie ciel Chen Le teeta ED Re ene 5.0 
FILAMENT CURRENTINE 02.5 chime tet whet nee sie Goce ooko eth ts os mic aeeue rancher era HORS 
TRANSCONDUCTANCE (For plate current of 75. milliamperes)................. 2800 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid to plate (Base shell connected to ground)..............0.eeeeeeuee 0.06 
Grid No.1 to filament, grid No.3, grid No.2, internal shield, and base shell. . . 11 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell..... 4.6 
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volts 
amperes 
umhos 


put 
uuf 
upf 


; Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


BPOCELUATEVOUTAGE St Ne ct eine Gis Soe sis «Wao sons: 15 6 wie bee ale abs spee™e ake Daa 6 ipa te 4000 max volts 
DC GRID-NO.2 VOLTAGE... ........cc00ccees Re eh rox ech ooa nORre aay Aisa Sian 750 max volts 
GAGRIDAN OL VOUTAGE (520% SUPRA Sa es SE Tava ene SNe eaalaveterehs sc -—500 max volts 
DC PLATE CURRENT............ Le LINN Nida oo betls Shee sg pene Fe ow hii Bre Sone Cie 150 maz ma 
DGG RIDIN O. 29 CURRENT 5,5 61s. sues obevavae,eisdl.als. ois be Rteie oles ecu wliciepnlianel 6 AS Botrope 30 max ma 
OO RIDE NOL ACURRENT oer ore visit here oe tears foe be eietaieca ates brsliaaa le ¢ibieeye reve ees) pis : 25 max ma 
HOPATE EN PUT Ceca Celta t seis Geen Gee SNR 0 DURA rene» ate me OM eee Ae Nae rae 300 max watts 
GRID-NO.2 INPUT cA ceteris so ocak ci dene td ances eiais Se eta eto Glakehatere wieleieye «4 25 max watts 
PEATE PISS IA TION Cato int chivas ois Cicklaceentintate ee teabt letere erates Greeraieucla ret alay oisteie 15 max watis 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 4 tee ? 7 A / 


used as af power amplifier and modu- 

lator and as rf power amplifier and 5.] 2 5 B 
oscillator. May be used at full input 

up to 75 Mc. Class C Telegraphy max- 

imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket and 
may. be operated in vertical position only, base up or down. OUTLINE 38, Outlines 
Section. Plate shows a cherry-red color when the tube is operated at maximum CCS 
ratings. 


PEGAMENT V OUTAGE CAO/DC).o« cisicle a acs caniereracs, a iio bane Rasiede Ski are kleratial's Made 5.0 volts 
PILAM ENT CURRENT 55.0 ds Grd po Fone hut be Asa als doe Cvie.a s'6 4 60 8 86) ous [site ronehane 7.5 amperes 
CAPM TO LS CA NGOME ntsc tre harea pal ak te keels th RAG FOE Fike, sie Sip AUT Bae BRAINS ecw 2500 pmhos 
Mu-F actor, Grid No.2 to Grid No.l... 0. cc cece cess cc esece alors Whee aes 5 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (Base shell connected to ground)............. ea taty stale 0.08 max put 
Grid No.1 to filament, grid No.3, grid No.2, and base shell... ............ 11 upl 
Plate to filament, grid No.3, grid No.2, and base shell...............0-. 4.8 puf 
SEAL TEMPERATURE........ irene 225 max °C 


* Plate volts, 2500; grid-No.2 volts, 500; grid-No.8 volts, 0; plate milliamperes, 50. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


SAP ATO VOLTAGE Os oz. Oe eat ans Oo whe ORL OE aa T oe Eee 6 a dye 4000 max volts 
DCOLGRED-NiOVS VOLTAGII,, stirs biel cra aloes ils ctctere tale ticle eis eter eo etre wus 75 max volts 
DC GRID-No.2 VOLTAGE.............. sfoia elie ts Warererste BE SEN PORT ORIEL OCHRE 750 max volts 
DG GRID-NO:1-V OLTAGR oso. sac ce oc sesuonerens AQ AIOR SARIS EO RES HAE Hae —500 max volts 
MGS LATS GUBRENT 3.5 a5 clei cee tt ree oe I Ree Ro inhale oes Srtie 200 max ma 
ERID-N OSs DNPUDP nis Bb Wolo 8 ns OR NED, fiche Gute shoccca cele anew ane Aeraeents a eee wer e.s 20 max watts 
CERIDEIN OCs NP UT Onl Wan leat cx des copRP Monn clog het Meters aheieiavaistets: vitals A aUacete oeisys 20 max watts 
CERIN CH INPUTS Nese sto os < sonic HGR at ohne a ihed Bay R calle Abie 0, 0 eine et Tefe ey Stianuiie Tos. 5 max watts 
EAT EA ISSA TLON MEMO AT at ail mae aie ce eek cote elke oo Hee telcm oie oars ected 125 max watts 


BEAM POWER TUBE 


RADIATOR 
Ey Forced-air-cooled heater-cathode types hav- 
ing integral plate radiators used as af power am- 
plifiers and modulators and as rf power ampli- 4X1 50A 
fiers and oscillators. May be used with full in- 
put up to 500 Mc. Maximum over-all length, 4X1 50D 


2-15/32 inches; maximum diameter, 1.635 

inches. Type 4X150A heater volts (ac/dc), 6; 

amperes, 2.6. Type 4X150D heater volts (ac/dc), 

26.5; amperes, 0.58. Direct interelectrode capac- 

itances: grid No.1 to plate, 0.02 uuf; grid No.2 to cathode, grid No.2, and heater, 16 uuf; plate to cath- 
ode, grid No.2, and heater, 4.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OS- 
CILLATOR—Class C Telegraphy: dc plate voltage, 1250 maz; de grid-No.2 voltage, 300 max; de grid- 
No.1 voltage, —-250 maz; dc plate milliamperes, 250 maz; grid-No.2 input, 12 maz watts; grid-No.1 in- 
put, 2 maz watts; plate dissipation, 150 max watts. The 4X150A and 4X150D are DISCONTINUED 
types listed for reference only; as replacements, the 7034/4X1560A and 7035/4X150D, respectively, are 
directly interchangeable. 
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RCA Transmitting Tubes ———— 


BEAM POWER TUBE 


Forced-air-cooled type having in- 

tegral plate radiator and thoriated- 

4X 5 OOA tungsten filament used as rf power am- 
plifier and oscillator. May be used with 

full input up to 120 Mc. Class C Teleg- 

raphy maximum CCS plate dissipa- 

tion, 500 watts. May be operated in 

vertical position only, base up or down. OUTLINE 90, Outlines Section. 


Min. Avg. Max. 

FILAMENT VOLTAGE) (AC/DC) Ni lee Wh inn ae eet eee - 5.0 - volts 
FILAMENT CURRENTH(A!0). hives es nena Rie oe concurs ata eee 1232 ~ 13.7 amperes 
TRANSCONDUCTA RCE UES isk ares S's ahs wires le amie lnianrs 5200 umhos 
Mu-FactTor, Grid No.2 to Grid No.1 ATEN GRR SM ORs St 4.5 - 6.5 
DrrEcT INTERELECTRODE CAPACITANCES: 

Grid" N Owl iGo) plates... 7 Fae cascop aqui ee wamansrsileuoceel eiaeins - - 0.1 puf 

Grid No.1 to filament and grid No.2............ 10.5 - 14.4 pf 

Plate to filament and grid No.2.............0.. 4.9 - 6.9 ut 
RADIATOR-CORE TEMPERATURE Die f. cts oo raictalit nepeitlotaiemachat dist ateuatele iets 150 °C 
GLASS-METAL SEALS TEMPERATURE, ........ 0 csc cceeecenevcrnveee 150 °¢ 
* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
DOs PUATS VOLTAGES oa iidccg abe Spee hats roamk ata Sok ebeatianiet oe euan dias Won eyaNAPeE Sed aliaiice tei aan IMs Rn 4000 maz volts 
DG; GRID-N O.2-ViOLTA GB aici ct eee RL aa eae liclt BEGAN testa. elenGne ekcaicu ea wre BUA TOA 500 max volts 
DCiGRID-NOdky/ ViOsBA GE aie ih Soles cape Rs tee RR RA a eee es cea pas ied Hi —500 max volts 
DC. PLATE: CURRENT )5oh2 igs Gil ON Gas Oo eRS ez er nalig Go Sieh s ARR ELL choke 350 max ma 
GERIDEN O22 INP UM ae iii6 lek cia aiaten a wees arate asta ots he RAS RE ban ata Manaeas 9 Mir ccc Pee ray Stour, st) ne 30 max watts 
GRIDEN O81 CEN UT ede iss) sie ais, aie ie aleve econo al el ohagee dashoe te eon muc Tale ucm elite nail Rea duaiietle hese elie ie fe 10 max watts 
PLATE SDASSIP'ATTON Ade, 5) sic toc she aide ns ot erate Sete anal ae Nee neo een TROL he eget vias 500 max watts 


5-125B BEAM POWER TUBE 


See type 4E27A/5-125B. 


5D22 BEAM POWER TUBE 


See type 4-250A/5D22. 


FULL-WAVE VACUUM 


RECTIFIER 
Coated-filament type used in pow- 
5BRAGY er supply of transmitting and indus- 


trial equipment. Rated for a maximum 

peak inverse plate voltage of 2800 volts 

and maximum peak plate current of 
650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 1 and 4 in 
vertical plane. OUTLINE 31, Outlines Section. 


FILAMENT! MOUTAGB (AG ADE) ih) Wits bhiee BRM orang Khe RYE Te iinewol bie ial read aia 5 volts 
FILAMENT) CURRENTS ey Gc Raat SNE ME i ane cave Gem eh aah ollegs f)  Mauerlel gales 2 amperes 
TUBE VOLTAGE Drop (Approx.): 

Measured with applied de at 250 milliamperes per plate .......... aris 67 volts 
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FULL-WAVE RECTIFIER 


For Altitudes For Altitudes 
_ Maximum Ratings, Design-Center Values: up to 40090 Feet up to 20000 Feet 

PEAK INVERSE PLATE VOLTAGE (No load)... 2100 max 2400 max 2800 max volts 
PEAK PLATE CURRENT (Per plate) ......... 650 mer 650 max 650 max ma 
DC OuTPUT CURRENT: 

Withvecapacitorinput: to filt@bsie.s cos teeta ose eee 250 max 175 max 150 max ma 

With chokerinput to filter. 00.0.0 UN ae a ee 250 max 250% mac 175“ max ma 
Typical Operation with Capacitor-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

TELLS GEN Vices lanes tacts aciecarlh A CNR arr sh tae he ai) tlt Car Rn cs 1400 1500 1800 volts 

SHOR IDO A CL MEME ere ree fieos cust bie) otsnna tone, eal miiotene rakes 1500 1700 2000 volts 
Pere EN DUG LC APACIUOL Ne aie sone salehoisutions six alana tile mums 4 4 4 pf 
Total Effective Plate-Supply Impedance (Per plate) * 125 500 575 ohms 
POMOC UG OULPEN Gch. kh eshte. Menanaienaronone tresetatan eeakene 250 150 150 ma 
DC Output Voltage at Input to Filter (Approx.): 

EMO ali Oad eee Cecchini tals Migany aca ghekie cake 790 900 1060 volts 

ING OUTAGE Ys 22." & o> ona Race Mee Ae et oun a 700 810 950 volts 
Voltage Regulation, Half-Load to Full-Load Current 

MEAS TATIONS) hep weedeat cust int iausd as tnosons aya ge Oretel shaneiay sicsslbons 99 90 110 volts 
Typical Operation with Choke-Input Filter: 
RMS Plate-to-Plate Supply Voltage: 

BAO Ae Bite Aleem Gatos alyembalein Bs Balaton 1500 1900 volts 

MOM ORCS, bow ys ci ERA, A ATR Ree NL ereUees, 1700 2000 volts 
Peter Un pute CHO. Meike lie sate Shar ate Ceatoaiee arate eke aia 5 10 henries 
DC Output Current........ aia alco Pave ba wena ae tua 250 175 ma 
DC Output Voltage at Input to Filter (Approx.): 

PAGEL aOR ataoria era: cce leas oh onsinrate notaen a are Setaeds 590 810 volts 

PACA TVA GLE OAY ceruaaey ahs iat aa iaac Ste oneness tee ead wcle 550 750 volts 
Voltage Regulation, Half-Load to Full-Load Current 

OA DOR ey pata casera) aes eevsninoue onc ean iewetate 40 60 volts 


® For choke not less than 5 henries. 

“For choke not less than 10 henries. 

4Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


eR, FULL-WAVE VACUUM 
RECTIFIER 


(6)PO1 
Coated-filament type used in pow- 
a) er supply of transmitting and indus- 5RAGYB 
: SS trial equipment. Rated for a maximum 
OnsO peak inverse plate voltage of 3100 volts 
Nc 7 and maximum peak plate current of 
715 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 2 and 4 in 
vertical plane. OUTLINE 20, Outlines Section. 


LAM EON TEN OM PAGE CAC DO)F bie eo acts faites Sharer s wines os ica eiemanonvgs cuenta aie 5 volts 
RS ESAUEGN TL COUT BIN Dstt icciech eel cede Aerie otal ee lalis: ahah oxce batiantamatyy: antes Poh ateaieny So) scence ty SyePIcahas Seg (a amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: For altitudes wp to: 4O000 20000 fot 
PE MCUUN GER SMA PIA TEV OTA GEG sy seq eco ean ee ye ite ee ate alec ees te 2650 mene 3100 ana volts 
AC PLATE SuppLy VOLTAGE (Per plate, rms, without Joad)... Sce Rating Chart I 
PAK ATER URKEINT) (ECL DIWCC). us. cae ccna orcs scoters of Snctel ser umes TID mete 715 max ma 
WCOULPCUT GURRENT (Per PIAteL yn tad. os teae 6 ete tee ete hee See Rating Chart | 
HOoT-SWITCHING TRANSIENT PLATE CURRENT (Per plate). .... a a 
BULL TEMPERATURE (At hottest point)... cine obo ase ola be 230 nase 230 max aC 
Typical Operation with Capacitor-Input Filter: 

For alt‘tudes up to: 10000 20000 fel 
AC Plate-to-Plate Supply Voltage (rms, vithout load) 1400 1500 2000 volts 
PuterinDpilt | ADACILOL cdi nm aetna irae toe hes 20 20 20 uf 
Total Effective Plate Supply Impedance (Per plate)® + 225 250 375 ohms 
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DC Output Voltage at Input to Filter ( Approx.): 


At Half, boady mazes. . ios. See ae cea eee - 910 1210 volts 
At Half bhoad, mas 1250 09h) sontotepauditac waite 750 - = volts 
At Full Load, Ma =150 3s ape kee eee ees ~ 800 1040 volts 
At Full oad mas 250: Saat aed o-te cleans Mee 605 - - volts 
Voltage Regulation, Half-Load to Full-Load Current, 
CA DPTOX.) MoO AARP ees ae einen Fem Bees 145 110 170 volts 
DG Output Curren teas habe. tbiaise taietec amen re 250 150 150 ma 
Typical Operation with Choke-Input Filter: 
For altitudes up to: 4,0000 20000 feet 
AC Plate-to- Plate Supply Voltage (rms, without load)....... 1500 1990 volts 
FiltersInput: Chokes ay cea Been eee oe. Pare eae eee 5 10 henries 


DC Output Voltage at Input to Filter (Approx.): 
For de output: 


WEST hes Pee Mal shen svt alts, Qook Soe Geno dead one RRM « 1s AN RMP tat ata tres = 800 volts 
PED SL ao cae eters ho ces 5 ey ede ae. al EER oc 5 alate ae Din ae 600 - volts 
ma= ie Lets. BARR rhs, bi Soe Ry Sok tHe mind SERED Oceana aia none aware oe - 760 volts 
TAR = ZOU PSS crete si euahe by.) gies his ahha ew 4 oe CP eer adn ey eee 560 - volts 
Voltage Regulation, Half-Load to Full-Load Current, (Approx.) 40) 40 volts 
DC Out putCurrents. crostini ae ites oC eae © eee 250 175 ma 


° See accompanying chart for operating conditions requiring delay in application of plate voltage until 
filament has reached operating temperature. 
“Tf hot-switching is required in operation, choke-input circuits are recommended. Such circuits limit 
the hot-switching current to a value no higher than that of the peak plate current. When capacitor- 
input circuits are used, a maximum value of 3 amperes should not be exceeded. 
* Indicated values for conditions shown will limit peak plate current to maximum rated value. When 
a filter-input capacitor larger than 20 microfarads is used, it may be necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 


RATING CHART } 


TYPE 5R4GYB 
E¢*5 VOLTS AC 


OPERATING AREAS FOR 


MAXIMUM, OPERATING |_| SIMULTANEOUS AND DELAYED 
a4 VALUES WITH: APPLICATION OF PLATE VOLTAGE 
4 CAPACITOR INPUT” FILTER 

a 

cc Type SR4GYB 

ui FULL-WAVE RECTIFIER SERVICE WITH 
= : n CAPACITOR -INPUT FILTER. 

ui UP TO 20000 FEET rd AREA I - FILAMENT AND PLATE VOLT- 
& 160/17; AT 40000 FEET tl AGE MAY BE APPLIED SIMULTANEOUSLY. 
Ss ers = AREA IL- FILAMENT SHOULD BE ALLOW- 
a Pies oy Ae ED TO REACH OPERATING TEMPER= 

3 ike 3 ATURE BEFORE PLATE VOL 

2 120 LL 5 APPLIED. FOR AVERAGE CONDITIONS, 
= Z. THE DELAY IS APPROXIMATELY 10 

5 5 SECONDS, 

a a. 300 2 

Ew vA 

7 ° 200 

a 3 


amen oo] NEN Gl St aa 
Ce ea hae BPS Sie! 
fe) 200 400 600 800 1000 !200 
AC VOLTS PER PLATE (RMS) 
0 400 800 1200 92CS-Il184T 
AC PLATE SUPPLY VOLTS (RMS) 


PER PLATE (WITHOUT LOAD) 
92CM-9943T) 


POWER TRIODE 


Forced-air-cooled type having integral ra- 
diator used as af power amplifier and modula- 
tor and as rf power amplifier and oscillator at 
6C24 frequencies up to 160 Mc. Maximum over-all P 
length, 8-23/32 inches; maximum diameter, 1- 
29/32 inches. Filament volts (ac/dc), 11.0; am- 
peres, 12.1; starting current, 24 max amperes. 
Direct interelectrode capacitances; grid to plate, Laat Ts 
4.4 uuf; grid to filament, 4.6 puf; plate to fila- M 
ment, 3.2 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate 
volts, 3000 max; de grid volts, -500 maz; de plate milliamperes, 500 maz; de grid milliamperes, 150 maz: 
plate input, 1500 max watts; plate dissipation 600 max watts. The 6C24 is a DISCONTINUED type 


listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange- 
able. 
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POWER TRIODE 


Acorn type having heater-cathode 
used as rf power ampilfier and oscilla- 
tor at frequencies up to 1200 Mc. Class 
C Telegraphy maximum plate dissipa- 
VIEWED FROM SHORT ENO tion (design-center value), 2 watts. 


6F4 


Requires Acorn radial 7-contact socket and may be operated in any position. OuT- 
LINE 1, Outlines Section. Plate shows no color when tube is operated at maximum 


CCS ratings. 


PRATER VOLTAGE CAC/ DG) o.s.s.c Syebereleten Sie Uneteae he eae resialoreie iis anita setatole. Cate 6.3 
PLA TIC COURREN Tere cots diene as abs SCS ae ee eae he toi, Suns’ Pacestoerenan, ae 0.225 
BIA NECONDUCTANGHEI® xo. o: g60e. clei od ee eae Se eed it ee Oe Ns 5800 
AMP IRICATIONSE ACTOR Ay) hci 2s SET te ch ne ota Cn eta ate loie ees 17 
MUATCORESIST ANCHE CADPLOX:s) c,d aati cd 6 tite ncksl tie te eepeneT a alate cle eis ai siate 2900 
DIRECT INTERELECTRODE CAPACITANCES: 

GS rIGtto plate ey see 23 Bem yeas Re cae AE RE es Pde, Bred oR oe es 1.8 

Gridito: cathode:and) heater ss sin ee ek a eats bia hol ees ls where 2 1.9 

Plstesto Cat nodemnd hea ter, sot acre cokes Bee debe: eakd, cleisiede cPuicahayae wa ates 0.6 


* Plate-supply volts, 80; cathode resistor, 150 ohms; plate milliamperes, 13. 


RF POWER. AMPLIFIER-AND OSCILLATOR— Class C Telegraphy 
and 
RF POWER AMPUFIER—Class C FM Telephony 


Maximum CCS Ratings, Desiyn-Center Values: 


OEP LATE VOL TAGIS: os (See eet tae eh See CIA oe a a taician, ala bik ete ote ee 150 
PCEPLATE, SUPPL nV Ob TAGH ia. Bus a eeen Meee eer oh ated arc aeesbiee aise oy Ste Shear Slat, at ols 300 
ROMO RTD | V OUPAGIS ices caw ewe oy Ue pe Aue a pera eN oie Bites Ating ta Ino: wud ese sie 6 —50 
HEA TT COURREN Ciecle sc wath theca Tetons vated hole Cate a Sea Paapeaele egeTabiees eters odeiclersvats '« 20 
DC GRID CURRENT...... ppel be, Man Seeaae ais ATE Stee lcse le aid epee hovenae 0s 6 8 
BEATE DUIASIPA TION ccc. Busts. fee} « Srnue teh stoue craves) <idh-wpas. ots e = SIE gue aye) 8 fore) aye “epetis 2 
PEAK HEATER-CATIIODE VOLTAGE: 

Heater negative with respect to cathode. .... 0... cece eee eee ence 80 

Heater positive with respect to cathode. ............00 eee ees aye: svexansiats 80 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 8 Mc. Requires Small four- 
contact socket and may be mounted in vertical 
position only, base down. OUTLINE 32, Outlines 
Section. Filament volts (ac;dc), 7.5; amperes, 
1.25. Direct interelectrode capacitances; grid to 
plate, 7 uuf; grid to filament, 4 uuf; plate to fila- 
ment, 3 puf. Maximum CCS ratings as RF 


max 
max 
Max 
max 
max 
max 


max 
max 


1lOY 


volta 
ampere 
umhos 


ohms 
put 


put 
put 


POWER AMPLIFIER AND OSCILLATOR, CLASS C Tw LiiGRAPHY: de plate volts, 450 maz; 
de grid volts, -200 max; de plate milliamperes, 60 ax; de grid milliamperes, 15 max; plate input, 27 maz 
watts; plate dissipation, 15 mua watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 10Y isa DISCONTINUED type listed for reference only. The 801A is a direct replacement 


for the 10Y. 


FULL-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament, glass type used 
to supply dc power of uniform voltage 
to receivers‘in which the rectified cur- 
rent requirements are subject to con- 
siderable variation. Tube requires four- 


83 


contact socket and should be operated in vertical position with base down. OuT- 
LINE 82, Outlines Section. Maximum peak inverse plate volts, 1550; maximum peak 


plate amperes (per plate), 1. 
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EF AMET VOLTAGE) (AC)ORt ive: eee c asada nine & ceaeb any anus terase teteke hone corer 5 volts 
PIDAMDNT CURRENT fein syss.6 5914 wagamaenns PURO SHRP IMO ia) 8S al Bes hl aad 3 amperes 
TUBE SVOLTACH DROP CA DDLOX. aise k wear calg os euler cr aicie ol fale a see eusrenetene sre enas 15 volts 


FULL-WAVE RECTIFIER 
Maximum Ratings, (Design-Center Values): 


PRAK INVERSE PLATE, VOUTAGE Uh sists costa altpeas te er eca esac oot ai eas cede iskanel seereas 1550 max volts 
PEAK PLATE CURRENT (Ber plate) meta me teen ae ere leva tel hare wit ere I Ms alg vases ethers 1 max ampere 
DC OUTPUT CURRENT 3: .Bogeta Re cae cae iets. eka s PLS ere ee tneU ohio aie eirasto ee 225 mac ma 
CONDENSED MERCURY JL EMPERATURE RANGES cite cpe cts ste ims sleveusene clieks els Sut) 20 to 60 oC 


Typical Operation (With Capacitor-Input Filter): 


AGC Plate-to-Plate: Supply; Voltage (rims) ais eases, ort sen es eiarse i) silelerauelle 900 volts 
Minimum Total Effective Plate-Supply Impedance (Per Plate)f........... 50 ohms 
HDCOutp ae) Currenty oman yee sia sea ce ge akeee cee ny ay Aa at San) SUMP) emirate ot cata fetal ee 225 ma 
Typical Operation (With Choke-Input Filter): 

AC Plate-to-Plate Supply Woltagenirmsicneacis cose edicts sinus etebateye a ete 1100 volts 
MinimumimMilterslnputiGnokerencge on eerie ater yore eeeeorce claneeantctre, cr otaiatere e ome 3 henries 
DCOutpurGurrenGernee eae eee ee rete ce waliale ne) ane osm ehiors kee vetiay coke! a! sh 225 ma 


+ When a filter-input capacitor larger than 40 uf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 
° Plate voltage should not be applied until the filament has reached normal operating temperature. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 

203A input up to 15 Mc and with reduced input up 

to 80 Mc. Requires Jumbo four-contact socket 

and may be mounted in vertical position only, 

base down. Maximum over-all length, 7-7/8 

inches; maximum diameter, 2-5/16 inches. Fila- 

ment volts (ac/dc), 10; amperes, 3.25. Direct 

interclectrode capacitances: grid to plate, 14 uuf; grid to filament, 5.7 uuf; plate to filament, 4.4 yyf. 

Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de 

plate volts, 1260 maz; de grid volts, -400 maz; de plate milliamperes, 175 maz; de grid milliamperes, 

60 maz; plate input, 200 max watts; plate dissipation, 100 max watts. Plate shows no color when 

tube is operated at maximum CCS ratings. The 203A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type used as BLADE 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
204A with full input up to 3 Mc and with reduced in- F 
put up to 30 Mc. Requires special end-mounting 
and may be mounted in vertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over- 


G 
all length, 1434 inches; maximum diameter, P 
4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid to 
plate, 15 zpf; grid to filament, 12.5 uuf; plate to filament, 2.3 puf. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, Class C Telegraphy: de plate volts, 2500 max; de grid volts, -500 
max; de plate milliamperes, 275 max; de grid milliamperes, 80 maz; rf grid amperes, 10 mar; plate input, 
690 mar watts; plate dissipation, 250 max watts. Plate shows a barely perceptible red color when tube is 
operated at maximum CCS ratings. The 204A is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

21 1 with full input up to 15 Mc and with reduced in- 
put up to 80 Mc. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 38 in vertical plane. OUTLINE 52, Outlines 
Section. Filament volts (ac/dc), 10; amperes, 
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3.25. Direct interelectrode capacitances: grid to plate, 14 yf; grid to filament, 5.4 uyuf; plate to filament, 
4. 8 puf.Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Teleg- 
raphy: dc plate volts, 1250 mux; de grid volts, -400 max; de plate milliamperes, 175 maz; de grid milli- 
amperes, 50 max; plate input, 220 max watts; plate dissipation, 100 max watts. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. The 211 is a DISCONTINUED 
type listed for reference only. 


HALF-WAVE VACUUM 
RECTIFIER 


Thoriated-tungsten-filament type used in 
power supply of transmitting and industrial 217C 
cquipment. Requires Jumbo four-contact socket 
and may be mounted in vertical] position, base 
down, or in horizontal position with pins 1 and 
3 in vertical plane. OUTLINE 53, Outlines Sec- 
tion. Filament volts (ac), 10; amperes, 3.25. 
Maximum ratings: peak inverse plate volts, 7500 max; peak plate amperes, 9.6 maz; average plate 
amperes, 0.15 max. The 217C is a DISCONTINUED type listed for reference only. As a replacement, 
the 836 is a similar type although not directly interchangeable. 


HALF-WAVE MERCURY- 
P VAPOR RECTIFIER 


a 2 NC 
Coated-filament type used in pow- 
er supply of transmitting and indus- 57 5A 
trial equipment. Maximum peak in- 
NC 4)p verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base down. 
OUTLINE 65, Outlines Section. 


RILAMENTSV OL TAGE (AG)ON ie hoes ote iene ate Mats a ote tele hota eo Re Re hota telare eee 5.0 volts 
MA MENT, CORRENDG od Mame Pea aiete lle aoleiee ease BR ENER, baie he 10.0 amperes 
PEAK TUBE VOLTAGE Drop (Approx.)............0. at avarthet os Remub awe tes. sretare 10 volts 


° Filament voltage must be applied at least 30 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER—In-Phase Operation 


Moximum Ratings: For supply frequency of 60 cps 
PEAK INVERSE ANODE VOLTAGE. .... 2c cere eee neenee 10000 max 15000 max volts 
ANODE CURRENT: 
P Cale abe iets olor c, 3 odashodh eater anes otal sae ee RM RE CRO T max 6 max amperes 
AVOTAGO@ mame dah tactic cues his shocierenine clas « era creates 1.75 max 1.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 maz 100 max amperes 
CONDENSED-M ERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 N 
HALF-WAVE RECTIFIER— Quadrature Operation 
Maximum Ratings: For supply frequency of 60 cps 
PEAK INVERSE ANODE VOLTAGB........-500s0ecedeeees 10000 maz 15000 max volts 
ANODE CURRENT: 
ROD AUN RY permite a Re RR Cc She me ee an eceeearlena eee arte: Waal ale 10 maz 10 max amperes 
ENVETA LOCUM NE... he aie is. Ui Anas altace naa eta all baal hil 2.5 max 2.5 max amperes 
Fault, for duration of 0.1 second maximum.......... 100 max 100 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 20 to 60 20 to 50 °C 


O Averaged over any interval of 20 seconds maximum, 


FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


Coated-filament type used in in- 
dustrial equipment. Maximum peak in- 
verse anode volts, 900; average anode 604 / 7 014 
amperes, 2.5. Requires Super-Jumbo 
four-contact socket and may be oper- 


ated in vertical position only, base 
down. OUTLINE 50, Outlines Section. 


119 


a= RCA Transmitting Tubes ——— 


BPILAMENT VOLTAGES.) Deere OL data eke CIR HAR pS CARRE RDN Gl ae oa 2.5 volts 
FILAMENT; CURRENT. (:.)) 00/0 bed ss shisha Se en es Ae ts Le Sem Pad, 11.5 amperes 
PEAK, TUBE VOLTAGE DROP *(A Pprox.) 8 wii.ihewe Aes allens ee wel ols cit aldelvuslens 10 volts 


° Filament voltage must be applied at least 15 seconds before application of anode voltage. 


FULL-WAVE RECTIFIER 
Maximum Ratings: 


PEAK. INVERSE /ANODE\V OLTAGHE SG... 6 tir ctacls oke bess ef aly alesis «leone 6 900 max volts 
ANODE CURRENT: 
Beeaa bee ina 6 ea arth ae oom CEE cite cael Nets docterhoi nla sta taunts elptieaa 10 max amperes 
AverageO...i. civic so Fee, CR 5 Teo SR Iara ete eats piele le eve 2.5 max amperes 
Brault Boge here Se eae re ee oat ee ates) a hg Ahora EM ery cheat at Here's 150 max amperes 
CONDENSED- MERCURY-TEMPERATURE RANGE. ..... ccc cece reece eee scene 0 to 90 °C 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


6] 5 / 701 8 Coated-filament type used in in- 


dustrial equipment. Maximum peak in- 
verse anode volts, 2000; average anode 
amperes, 2.5. Requires Small four-con- 
tact socket and may be operated in ver- 
tical position only, base down. OurT- 
LINE 41, Outlines Section. 


FILAMENT! VOUTAGEO Ss. ced ace ak ioe toe he othe ORM reer aT A CREE: ed 2.5 volts 
FILAMENT CURRENT «0. 5'5 Fo hie 08 FANS Re laa ated a ae Soc uO nEM olalel gyre 7 amperes 
Prak TUBE VOLTAGE! Drop: (Approx:) ss nas Oe ee eee 12 volts 


° Filament voltage must be applied at least 20 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 


PEAK. INVERSHLANODB, V OLTAGB 2 vcosus + sie anatousisl cre: Hoan aa ee hare ied ancy 2000 max volts 
ANODE CURRENT: 
Peak 6 nic ssiies 0) iddecoe S50 PSEA We AED chet aNS A ease Sela La ode aU AO he eee ee ere level ae 10 max amperes 
AVOLB LOC erp os cvsunns bil ofan! Mahathir RY Gal alate tea de Wi ar dae ah 2.5 max amperes 
Paul bis yee gota tei oe oil ot sa bce epeae camer otra ue Reece Mia tanel cleteh cho) itoRakelie tay nena tetr tt 250 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE.........ceecevccccceesevecs 35 to 80 PC 


O Averaged over any interval of 5 seconds maximum. 


HALF-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 


635 / 7 019 Coated-filament type used in in- 
6 3 5L / 7020 dustrial equipment. Maximum peak 
inverse anode volts, 1000; average 

anode amperes, 6.4. Type 6385/7019 re- 

quires Super-Jumbo four-contact sock- 

et and may be operated in vertical position only, base down. Type 635L/7020 re- 
quires a special lug-type socket and may be operated in vertical position only, base 


down. Type 6385/7019 OUTLINE 60, Outlines Section; type 6385/7020 OUTLINE 61, 
Outlines Section. 


FILAMENT’ VOLTAGE? 6) ° 00's Utes sees oey chat clase ype Hees ane aDR at ave Soho ee eu le | 2.5 volts 
FILAMENT CURRENT. ¥..... 5 oT 20s onlh SG) Ce Coe RD en DR AUR 18 amperes 
PEAK TUBE VOLTAGE DROP (Approx.)........0ccccccccccccevvccevcvcus 9 volts 


° Filament voltage must be applied at least 60 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 
Maximum Ratings: 
PEAK INVERSE: ANODE VOLTAGE Sis vss Gake Ste tie sinless etenen atone. 1000 max volts 
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ANODE CURRENT: 


Ee > Pad 9 ey pa a a eS ROR Re vera hl eS RAMA Ta} are ere RUNS cel citel afin: Wlrocsaner ¢ 77 mox ampercs 
Pe PREM Si 8 cid 5:5 ban. ats RU ntaite Tame tane fe DMEM ec on an tated aed att, etn esac 6.4 max amperes 
PMG etme ch sc FS METS Manet: CA me «  crlg Meisels RM EGAIEN ace « 770 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE.........0.0ccccccccceceecs 0 to 100 i O; 


O Averaged over any interval of 20 seconds maximum. 


or ye HALF-WAVE MERCURY- 
*S@) VAPOR RECTIFIER 


Coated-filament type used in pow- 
er supply of transmitting and indus- 67 3 
trial equipment. Maximum peak in- 
NG verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 
Super-Jumbo four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 67, Outlines Section. The 673 is electrically identical with the 575A. 


NC 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me. Requires Small four- 800 
contact socket and may be operated in vertical 
position only, base up or down. Maximum over- 
all length, 6-3/8 inches; maximum diameter, 
2-11/16 inches. Filament volts (ac/dc), 7.5; 
amperes, 3.1. Direct interelectrode capacitances: 
grid to plate, 2.5 uf; grid to filament, 2.8 puf; plate to filament, 2.8 uuf. Maximum CCS ratings as RI 
POWER AMPLI#¥IER AND OSCILLATOR: dc plate volts, 1250 maz; de grid volts, —-400 maz; dc 
plate milliamperes, $0 maz; de grid milliamperes, 25 maz; plate input, 100 maz watts; plate dissipation, 
35 max watts. Piatc shows no color when tube is operated at maximum CCS ratings. The 800 is a DIS- 
CONTINUE) type listed for reference only. As a replacement, the 812A is a similar *ype although 
not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 80] A 
lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 60 Mc and with reduced input 

up to 120 Mc. Class C Telegraphy maximum plate dissipation, CCS 20 watts. Re- 
quires Small four-contact socket and may be operated in vertical position with base 
down, or in horizontal position with pins 1 and 4 in vertical plane. OUTLINE 32, 
Outlines Section. Plate shows no color at maximum CCS ratings. 


FILAMENT VOLTAGB (AC/DC)... .......0005 BOO AS SOO Oa aS 7.6 volts 
FILAMENT CURRENT.......--.00eseee0e SA 2 ke POT BRAIN aR a WR a 1.25 amperes 
AMPLIFICATION WACTOR Ns dilc act etic cians os0 ole EPA TEra oa fee oko olsi cleats Tee toneneie 8 
DIRECT INTERELECTRODE CAPACITANCES: 
ASTI GO PlALe ..5 connec ote ors ye SO fete SYReLee La oMecareconeget eke aaa SCE RAE RO OR 6 pul 
ReTiCOuTla Maen Goaciee ce enerd odie: Wales sisi aceisreve she. Ee nieratvercretvicte eine heetene a8 4.6 put 
Plate co ila men Gaus. fr) iis erik Siw canis sisuaees Ais RNS eG Ne Aaa STS eG ol oo kee 1.6 put 
AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 
DC PLATE VOLTAGE 3 scons o> 5 6 susene 5 SAR Sh REAR IOI AGE ee 600 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS, ...........0ccsccenpevcccovces 70 max ma 
NUAXIMUM-SIGNAL, ELATH LNPUT SO. coaisiss os 6c acleclee pelea cleveee's te or Crntsne Ate 42 max watts 
PUATM DIGEIPATION 6 5.0 oie06 25.0 6). aye vik nie cs wees ok ses hee teeeee ar 20 mux watts 


® Averaged over any audio-frequency of sine-wave form. 
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as KCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


DC PHATE ViOUTAGB xg 2 cee bie Telelellds Slahe eden Te ea eae Raho alre, otha oars 600 max 
DCiGRID:V OL TAGH a ehe eck sore ade, CIE eae oer eaters ede ile tevacenel och eme re Neve! eitehie to. Bret —200 max 
DC PLATE) CURRENT esaiiccs tahoe here evel shor etet outs Mehta allo taie ellware ies ior teats nay auioitalialts Picton 70 max 
DO GRID CURRENT 9 tia. eo orate oleae, Siren aos ite Reia Gia eee aE eae Mil nie, © 15 max 
PEATE PNP UT Oa aista Sic ciate ao afaleasrouns sil teat ae eladouedinelar bi cote ake sbrskescslaretena eae ee iNe 42 max 
PLATE! DISSIPATION [05.622 Se TER AE MeL aie chs Rous ores ee stale fo) Su slies mite 20 max 


POWER PENTODE 


Heater-cathode type used as af 

802 power amplifier and modulator and as 
rf power amplifier and oscillator. May 

be used with full input up to 30 Mc. 

For Class C Telegraphy operation at 55 


Mc, plate voltage and plate input should be reduced to 77 per cent of maximum rat- 
ings; at 100 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 
10 watts, ICAS 13 watts. Requires Medium seven-contact socket and may be oper- 
ated in any position. OUTLINE 34, Outlines Section. Plate shows no color when the 


tube is operated at maximum CCS or ICAS ratings. 


HEATER) VOLTAGE (AC/DC) ico R a Nera ro aii aare ele cpa ey ct ODOR, WM TE nen 6.3 
HBATER CURRENT 6 ictal Rea eR Ae ENA: A amtP Ne caley AM aiaT ak 0.9 
TRANSCONDUCTANCE (For plate current of 20 milliamperes)............... 2250 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)......................... 0.15 max 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater. . it 
Plate to cathode, grid No.3, grid. No.2, internal shield, and heater ..... 6.8 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: CCS ICAS 
DC) PEATE VOLTAGE: cocina cre rh sneered ari deusee lage 500 max 600 max 
DC GRID-NO:2 VOLTAGE). 005.2. 1 ee el ie 250 max 250 max 
PLATE SINPOT 1 Ch pert ee Bien i aia ean eee att DaeRe 15 max 18 max 
GRIDSNO.2  ENBUT Ge ol las 3 eT Pett ee Siete ce oreh ete Be 3 max 3 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 maz 

Heater positive with respect to cathode......... 100 max 100 max 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation. .............---.000. eek cuit eee euete SecA heen: 0.01 max 
For cathodeé=bias Operation, ccc eens Gis ches oo she alist elie tera iesaer sie eeele ta ares eee 0.5 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCiPEATE! VOLTAGS HERA ee Ae eee 500 max 600 max 
DCG. Grip-No.8- VOUTAGBE sis eae ee een tle = bie eels 200 max 200 max 
DC GRID-NO:2) VOLTAGE aks cen aerate 250 max 250 maz 
DO’ GRID-NOE VOLTAGE! iin ce rs als le ea teee —200 max —200 max 
DG, PLATS CURRENT pce file Cielo oni tecitial ines ae 60 max 60 max 
DC. GRID-NO:1 CURRENT. Hein ee bie aettel neiolcanie nek 7.5 max 7.5 max 
PEATE, A NPU Teta ciGvaralsiene Siena cei eck wy aieuahiberssc aictniatetaretes 25 max 33 max 
GRID-N.O.S: INPUT ei joe cisiaitiet lore ot aaie al ed eer ere aes 2 max 2 max 
GRIENOLZSENPOT Sos) eae ate ttn dy Sete are aie aaa nce 6 max 6 max 
PLATE DISSIPATION a ueaucapeiae arctan eta no eine eile s 10 max 13 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........ 100 max 100 maz 

Heater positive with respect to cathode......... 100 max 100 max 


volts 
ampere 
umhos 


put 
ppt 
uy 


volts 
volts 
watts 
watts 


volts 
volts 


megohm 
megohm 


eee CZechnical Data 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 60 Mc. Class C Telegraphy maxi- 
mum plate dissipation, CCS 125 watts. Requires 803 
Giant five-contact socket and may be operated 
in vertical position with base up or down, or in 
horizontal position with pins 2 and 5in horizon- 
tal plane. OUTLINE 59, Outlines Section. Plate 
shows a barely perceptible red color when tube is operated at maximum CCS ratings. The 803 is used 
principally for renewal purposes. 


RATE NES VODTAG PCAC ADO) oie a Ee ee Maths ed canna Glee aete ss, a tetbts 10 volts 
BRPASSTIN COC URE EIN TA arg oe shen Magn che Cea fabio vile slepeeae ape eenee mo mespatau Om Na aides beaten an te 5 amperes 
- TRANSCONDUCTANCE (For plate current of 62.5 milliamperes)............. 4000 pumhos 

DirEcT INTERELECTRODE CAPACITANCES: 
GriduNo.lacouplace (With externalishielding). 42% i inisies lassie s oe eacaie 0.15 max pul 
GriduNo.L tofilament, grid. NG.3,.and grid. NO.2. <0 s-sigaeea Ge ocleecten es 17 put 
iateutoutiament iordpNoO.e wand) merc NiO .2ia > aie aie ele g a: euslcc AVG loeisialel ead el a arene 29 pul 

RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
and 
_ Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 

SB RCATE OV OLD AGEL cr wenn ee Meese Ret TA Ra aE oyc EM loll Je eane a ele ha dah aneharon 2000 max volts 
SRC TIRID= NOL oe VOI TAGE thei tel., kde sy cian ict kcted eae wo cneleteS Rik weiselferre eee) otaratle 500 max volts 
RE ter TTS NOs eV OTSA COE are error cragah ce sists isi Shenae cde cals Ce enaae ES oO SISNET DIED alsvaunee 600 max volts 
MBE RTD= NOs 4 VOLTA GW) Series eas. ca ORS RN ha A aie ek Fab EI Pl -—500 max volts 
MPMI ACES COUT ENT tr gest MeN A SEM AAAs rR AICO ETD valli Ge AE tan Khe sand katte cade. a, 8 175 max ma 
MERCER D = NOL Le Ce WIC IIN Ticrnca. recs neta cio teehee LE ase ele See aie carte RIREI les head Moho 50 max ma 
a TBS ARP EROM AL geser es hepees Ob aA eats dies eae Ger oP tach Maa ad Ae ae Re god AA RS RT 350 max watts 
DON OST NEU Lee Geta teria mre esc ra eat rec Maen  SeAancoea eel aCaluhas tice mee(s se ve 10 max watts 
SONOS LN CUT eem teats ate ral metctar i coke ett arch ree Cisse ach ceaate Ache, baetote eras 30 max watts 
RUC MIOTSST ACL OS ster Geete) a ca cketetn 2 clase cote ticte eerie ete Nie hs ene ene eke es 125 max watts 


POWER PENTODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 80 Me. Class C Telegraphy maxi- 
mum plate dissipation, CCS 40 watts, ICAS 50 804 
watts. Requires Small five-contact sockct and 
may be operated in vertical position with base 
down, or in horizontal position with pins 2 and 
4 in vertical plane. OUTLINE 51, Outlines Section. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. The 804 is used principally 
for renewal purposes. 


ERA UCT WEL V7 2 Ne MP, a rr eet rea eri ae te De ae beh P Cao volts 
MSE TLC FEMEREND oP Sic ts. crs eather ta. ees we aca n SUd i batbona ne we lees itl eich 3.0 amperes 
TRANSCONDUCTANCE (Kur plate current of 32 milliamperes) .............. 3250 umhos 
DIRECT INTERELECTRODE CAPACITANCES: 
iGHdeN@alato platen With external shielding)a.7 |. «mc. «ualeecsay codeine « 0.03 raz pel 
Grae No.l to fiament, grid, No.d, and grid INO.2a... 54. «hn suse cose ae 13 put 
HLAte tO Wlamont.errid INO.d, 2nd Orid INO.2ig «ade aeness sin synods Weitere 14 put 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Tele graphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: COS: ICAS 
MEATS AV OLE AST 6 conih S60 GAA tan: dhe «high Rawle IM 1250 max 1500 max volts 
ORD I OS. VOLTAGE ohen 6 say eeteontti de Ashes Me Oe vad 200 mace 200 mar volts 
Beer O-NGO:2, MOLTAGE AN a dcies'l ok? als Dw tore ee BENG 300 mac 300 max volts 
RECEDED OL VOLTA CIMY 585580 5 end ng otadadets Odd ARLENE -800 ma.c -300 max volts 
RAT URRENT iics..vtushearly 4otia ee knkb eo toea Ah ode 2a 95 mac 100 max ma 
SELON ONL CORRENT staf . le 2 2's doraiet wae .atrme sates 15 mac 15 max ma 
NN EE Yr Bibs st xthaehanta/husiets wich Aoh- SiRts ARIE hic 120 max 150 maz watts 
BR LN ERT casund ois iste see Jvvlineiyt gaye jutbaesa EN a ae ts 5 mac 5 max watts 
SrRID-NO. 2 INPUT... 0.0005 Dene TAA SAMAR pss ile: ARV ameth caine 15 mac 15 max watts 
REIS AIP ATION ksh Aatinawidn Suid aeBibay oat oak 40 max 50 max watts 


aes RCA Transmitting Tubes 


POWER TRIODE 


Thoriated-tungsten-filament type 

805 used as af power amplifier and mcedu- 

lator and as rf power amplifier and 

oscillator. May be used with full input 

up to 30 Mc. For Class C Telegraphy 

operation at 45 Me, plate voltage and plate input should be reduced to 82 per cent 

of maximum ratings; at 80 Mc, to 55 per cent. Class C Telegraphy maximum CCS 

plate dissipation, 125 watts. Requires Jumbo four-contact socket and may be oper- 

ated in vertical position with base down, or in horizontal position with pins 1 and 3 

in vertical plane. OUTLINE 53, Outlines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. 


FILAMENT. VOLTAGEECAG/ DC) y 2 ovate ain ie oie sao © oie os aie ise Va satiate Utena ee oe 10 volts 
FILAMENT CURRENTS cee as cigs a ken wal tok cle a arsishetl Slasahetty ayeteit tant 3.25 amperes 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid to. plate..: Bae a Suntseton an hte ewes fie ha Ferd sare bre ere te 6.0 ppf 
Grid Co: filament = eee ass terete cece a ack As Seicas ei oh tala, sietceolcuece Bate 7.5 put 
Plate to Hlamente ys 2 ho way celolouhe os Bae o Nowinarel Croackete OMe cep oe tics MIMO Act ot 9.0 put 


AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum CCS Ratings: 


DC*PLATH VOUTAGEE E534. fens no tad are eitabe ea einer ane aes 1500 max volta 
MAxXIMUM-SIGNAL DC PLATE CURRENT®, ..........00cc0cccccraucvceccs 210 max ma 
MAXIMUM-SIGNAIN LATE. INPUT Ceara taaie cca c ieee intern or re eae 315 max watts 
PLATE "DISSIPATION 0 rtra aiecic ce tokens © rer ACR TaTREG arate Leet cae tne neler Seiet ee 125 max watts 


® Avcraged over any audio-frequency cycle of sine-wave form. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC PUATIWW OLTAGE oo). 5/5.qrve Gh eee hice et ened onde EA ole at Contain. 1500 max volts 
DC GRID VOLTAGES 5s 5. 5550) pie necaretecedein: ccs Si aie caien Meador Sede aiahas LAUER v1. te RE —500 max volts 
DC, PLATE GURRENT 4 isy1)) sisisienuw sterecare apaveti atone Meyers tnalale cht canted auaclauskt cue Pe: 210 max ma 
DC' GRID CURREN Pixs. i.cuc 5, heats Al sees creuaie ae eee Tee otc ah tay hb AS cae 70 max ma 
PLATE INPUT akc cn aie clouayscchsaeik Shel hei edatatous ta Lt cLaient sf Seleaieisyere meu wate ee ate 315 max watts 
PLATE ‘DISSIPATION ii cc.c 29465) (oy inns obs shaloiere ithe le sielana role iaeiaved ous biel om caer omters 125 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 

806 with full input up to 30 Mc and with reduced in- 
put up to 100 Mc. Requires Jumbo four-contact 
socket and may be operated in vertical position 
only, base down. Maximum over-all length, 10 
inches; maximum diameter, 3-13/16 inches. Fil- 
ament volts (ac/dc), 5; amperes, 9.5. Direct in- 

terelectrode capacitances: grid to plate, 4 uuf; grid to filament, 5.6 uuf; plate to filament, 0.4 uuf. Maxi- 
mumCCSratingsas AF POWERAMPLIFIERAND MODULATOR: dceplate volts, 3000 maz (1C AS, 3300 
max); maximum-signal de plate milliamperes, 200 maz (ICAS, 250 max); maximum-signal plate input, 
500 max watts (ICAS, 825 max watts); plate dissipation, 150 maz watts (ICAS, 225 max watts). Maxi- 
mum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 3000 max (ICAS 
3300 mar); de grid volts, -1000 maz; de plate milliamperes, 200 max (ICAS, 305 max); de grid milliam- 
peres, 50 max; plate input, 600 max watts (ICAS, 1000 maz watts); plate dissipation, 150 max watts 
(ICAS, 225 max watts). Plate shows cherry-red color when tube is operated at maximum CCS ratings, 
and orange-red color at maximum ICAS ratings. The 806 is a DISCONTINUED type listed for refer- 
ence only. As a replacement, the 8000 is a similar type although not directly interchangeable. 
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ES a a EEE EOE Technical Data = 


BEAM POWER TUBE 


Heater-cathode type used as af 
power amplifier and modulator and as 807 

rf power amplifier and oscillator. May 

be used with full input up to 60 Mc. 

For Class C Telegraphy operation at 

80 Me, plate voltage and plate input should be reduced to 80 per cent of maximum 
ratings; at 125 Mc, to 55 per cent. Class C Telegraphy maximum plate dissipation, 
CCS 25 watts, ICAS 30 watts. Requires Small five-contact socket and may be 
operated in any position. OUTLINE 34, Outlines Section, except has no bayonet pin. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


PIBATER: VOLTAGE (AC/DG)'ocics fa fro heey orale del oleate eentis latencies eu leleeans 6.3 + 0.6 volts 
EU AUN TE, Cera eRe este bod dla oo i ateleDeele vial o's alee s hada wean 0.9 ampere 
MPANSCONDUCTANGE CADNIOR:) io cash ok ese b a bbesinrn stab «weenie eee ee 6000 wmhos 
MU-FACTOR, Grid No.2 to Grid No.1**. 3; 3.5. Fee ee. Pam. 8 
Direct INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding).................00000- 0.2 max pul 
Grid No.1 to cathode, grid No.3, grid No.2, and heater............. 12 put 
Plate to cathode, grid No.3, grid No.2, and heater................-- 7 ppt 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, -14. 
*+ Plate and grid-No.2 volts, 250; grid-No.1 volts, —20. 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: CCS ICAS 
Ser LATE EV OLPAGH 1 2.,.5.. sleisebeeces aunic.c base be alalee wae 8 os 600 max 750 maz volts 
PCUGRID=N O. 2 VOLTAGE) oy coc. SEUNG oe ss eh Bw ebsunllce asic bre es 300 maz. 300 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.............4-. 120 max 120 max ma 
MAXIMUM-SIGNAL PLATE INPUT®. .. 2.2... eee ee ees 60 max 90 maz watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUTS... 02... . eee eee 3.5 max 3.5 max watts 
PLATE DISSIPATION®. P SAGE Besa IO ce ed AER Muah goa 25 imax 30 max watts 
PEAK HEATER- CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 imax 135 naz volts 
Typical Operation (Values are for 2 tubes): CCS ICAS 
BOC PP late HViOlt a ee 35 ccc oes te toto cues in percenen® ole oteuey's 400 500 600 750 volts 
MORCICFIG=NOs2 V OlCAPEL. os ca erinrs) occ oslciele ses tees 300 300 300 300 volts 
DC Grid-No.1 Voltage ..... aa Weer. oe sees -28 -30 -32 -35 volts 
Peak AF Grid-No.1-to-No.1 Voltage. Avis: Te Rents Sav eh es 80 86 80 96 volts 
Zero-Signal DC Plate Current...............0000. 72 60 48 30 ma 
Maximum-Signal DC Plate Current............... 240 240 200 240 ma 
Zero-Signal DC Grid-No.2 Current. ............... 2 0.9 0.7 0.5 ma 
Maximum-Signal DC Grid-No.2 Current........... 20 20 18 20 ma 
Effective Load Resistance (Plate to plate)......... 8700 4600 6900 7300 ohms 
Maximum-Signal Driving Power (Approx.)......... 0.2 0.2 0.1 0.2 watt 
Maximum-Signal Power Output (Approx.)* ....... 55 75 86 120 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit' Resistance 
Hor xed-Digstoperation : £5 Weekes Che ee ele ee tae a ne) ete easca 30000 maz ohms 
Mormeatnode-bias operation. Foe, Sole os eb tes okie cceanos cea letetane seu Not recommended 


® Averaged over any audio-frequency cycle of siuc-wave form. 

¢ Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
“ With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In practice, regulation of plate voltage, grid-No.2 voltage, and grid-No.1 voltage should not be greater 
than 5 per cent, 5 per cent, and 8 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

Seen See VE RAOTL <i,-y obs a) ow ava ves cones ERLE OE ke A7T5 max 600 snax volts 
Se PAPGIT-IN Oc MOLTAGE , ... «i: dab. A 1h ee he RI 300 max 800 max volts 
Retr metieenG.1 VOLTAGE. | eu deta ys Dae chid's teed sR EES -200 max —200 max volts 
Bris Oat CURRUNTIS . oi. 68 Maiwrs HOLY soa give dw ne med 83 max 100 max ma 
Be Gre IN OAL CURHINT, © (OBR ed ieee kas baw ees 5 max 5 maz ma 
ATR E MET os, CCNY. « OS eR Ew DEN oe es ees 40 max 60 max watts 


RCA Transmitting hobs ——— 


GRID-N'0.2 INPUP! 05.5) 05/0 ie oma kieen ae aeierancees gid ia h Guallere gts 2.5 max 2.5 max watts 
PLATE: DISSIPATION ¢ 650.500. eee ane ateie: oUt erator ate afore srataiteter a 16.5 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....... Ghd fares 135 max 135 max volts 
Heater positive with respect to cathode....... stent enniea 135 max 1385 max volts 
Typical Operation: CCS ICAS 
DG: Plate Voltages Lok omcrnertts etree Gdshatalle toa tes 325 400 A475 600 volts 
DC, Grid-No.2 Voltage @ os Mie wea OS ae cto 250 250 250 300 volts 
From series resistor Of 0. 6.66. ccc ee ee eee eee 12500 25000 28000 37500 ohms 
DC Grid-No.1 Voltage . HUN chs ig ala atte ete -75 —75 —85 -85 volts 
From grid-No.1 resistor of. RVR, alee) atta tines atc 21400 21400 21200 21200 ohms 
Peak RF Grid-No.1 Voltage. .........ccc cc esc ee 95 95 108 107 volts 
DC Plate:Current yr yt ee eee ete oo te 80 80 83 100 ma 
DC; Grid-No:2 Current )ti ie hae seen este! orn; es arate 6 6 8 8 ma 
DC Grid-No.1 Current Sug. : Ta AA ee 3.5 3.5 4 4 ma 
Driving Power (Approx.). te tne tas fay atte ears 0.3 0.3 0.4 0.4 watt 
Power Output (Approxa ici wee... os asltneeeie sss 17 22 28 44 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No1-Cirenit Resistance ects wale aiesch scare @ teliene ued) wea crete neal en pate 30000 maz ohms 
é Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCL PLATEMVOETAGE. te: en aiater. coos eighatata Pentel aire stnren meamaatees 600 max 750 max volts 
DCAGRIDING:2aVOLTAGE tt tees cts chee eter raigters ei 300 max 300 max volts 
DEC GRIDINOLEViOLTAGH ee re + anlage de ate eine aes -200 max —200 max volts 
DC PLATEHGURRENT Wi cee cic als al scene obalatenclan eaters anlage eitios 100 max 100 max ma 
DC-GRID-NO- WICURRENT We) gate a wielsic-eeeratenaletatne cis tetel gs 5 max 5 max ma 
PLATE INPUT 35; S008 ee ahah EVR eter tis aioe Rat MEN MR beanie eleane 60 max 75 max watts 
ATRID-N OO ZEIT NBT i cre cale peter ile arose. aheeibels hema teitrale Pate Weanh e 3.5 max 3.5 maz watts 
PLATE, DISSIPATION: Go )cc-cks ttle ras dice sUbeer Maan alae iol alae: 25 max 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 135 maz volts 


AVERAGE PLATE CHARACTERISTICS 


TYPE 807 
E¢=63 VOLTS 
GRID-N22 VOLTS=250 


PLATES MILLIAMPERES 


re ti eee 
Sarna al pt | — Teied 


c) 200 400 600 1000 


800 
PLATE VOLTS e2¢mM 4676T3S 


Typical Operation: CCS ICAS 

DC Plate Voltage........... Be crack sieve slots nites iecatens 400 500 600 750 volts 

DC Grid-No.2 Voltage® ........ 6 Ce Se Ne eae 250 250 250 250 ~=—srvooiits 
From series resistor Of... ...ccecsccvcucveccece 19000 31000 44000 62000 ohms 


Technical Data 


DC.Grid-No:1s Voltage © as wats ain. e eb eee aie ~45 ~45 -45 -45 volts 


From Srid=NO.LiTesigtor! Of 5.400 chs aisr sie ats aes saisautss 11200 11200 11200 11200 ohms 

From cathode resistor Of0,2 5 10... oes aycceeioie « e o'a s 400 400 400 400 ohms 
Pesky RE Grid-NoiltVoltagences ses ooo me ob erlelaten’ s 65 65 65 65 volts 
GC Plate;Currents shoul ce oe. Rite ele ee eae 100 100 100 100 ma 
DP OrGrid= Nose) CULreNts ie ieee ches Mls ede atin av ein does 8 8 8 8 ma 
DC *Grid-Nos' Current (A pprox;)' 4/5 6) aeasn cane oO ore 4 4 4 4 ma 
Driving Power iWA DDOX.) hie hese fo ne ee eee ae Has 0.3 0.3 0.3 0.3 watt 
power Outpur (Approx.) 705201 00...0, 2 tee fk dia das 25 32 40 54 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grig=NOfl-Circuicr ResIstanee ijl) cialis ci maeiotlesiaretolctaiaiole i aiateinatere es aerate 30000 max ohms 


® Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up 
conditions. 

e Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS AVERAGE CHARACTERISTICS 
TYPE 807 iy ete 
a eee pal io ap cy pa 
Pee a 
FO Ea dD OO 
{YR 


a EES bal ee 
GRID-N£#2 VOLTS=250 wa 
fess |e OD Te 
a ee 

RAPD T aiex gual (| 


#60 

wW 2) 

alk : 

250 

au 

eet . 

z i 9 

2B soe z 

yall 8 
16) 


— 
ean 


PNET fi ecievio | 
HEN eAR A Tied Tate 8 ape 
Hoste Je Wheng coy (caney et 


te) 100 200 300 400 fo) 100 200 300 seg 
PLATE VOLTS PLATE VOLT 
: 92CS$-6244T3 a2es- 6247T3 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier'and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 1380 Mc. Requires Small four-con- 808 
tact socket and may be operated in vertical 
position only, base down. Maximum over-all 
length, 6-1/16 inches; maximum diameter, 
2-3/16 inches. Filament volts (ac/dc), 7.5; am- 
peres, 4. Direct interelectrode capacitances: 
grid to plate, 2.8 uuf; grid to filament, 5.3 uuf; plate to filament, 0.25 uuf. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: dc plate volts, 1500 max; de grid 
volts, -400 maz; de plate milliamperes, 150 maz; de grid milliamperes, 35 maz; plate input, 200 max 
watts; plate dissipation, 50 maz watts. Plate shows cherry-red color when tube is operated at maximum 
CCS ratings. The 808 is a DISCONTINUED type listed for reference only. As a replacement, the 
812A is a similar type although not directly interchangeable. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 8 O09 
tor. May be used with full input up to 
60 Me and with reduced input up to 
120 Mc. Class C Telegraphy maximum 
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plate dissipation, CCS 25 watts, ICAS 30 watts. Requires Small four-contact socket 
and may be operated in vertical position with base down, or in horizontal position 
with pins 1 and 4 in vertical plane. OUTLINE 44, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely percepti- 
ble red color at maximum ICAS ratings. 


FILAMENT VOLTAGE (AC/DC). .....-e+eeeeecees sd orale: pie v6 APSYOMs oe AretehePe oe rehece 6.3 volts 
FILAMENT CURRENT. .........00005 Py aol euoue Wueupunr lace Si sleate's sate arent ates 2.5 amperes 
AMPLIVICATION FACTOR G2 012). «eres 515. ove. )01a-0 saree lorena distene eh ate a aa pure DRAMA a tas exe 55 
DirRECT INTERELECTRODE CAPACITANCES: 

Grid to: plate csicd eee tere cai oh evap io ter soe lnslatier vow Suvi, 6 ust ts aueramete sts er otelaw ela tare soot 6.7 ppl 

Grid to filament.............- rh ais PS See eaten es Cee IEE | 5.7 ppt 

Plate to filament....... ile eeselattre eae Bie eels ene iets Le belo Serene sates. s 0.9 wet 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCIPLATH: VOLTAGHE re eaateee s ht oci sa phos aieaue aisle a 750 max 1000 max volts 
DCiGRYD N OLTAGE Fee is.o aiess at oo encauasecle wisneumie uaenene Nene n —200 max —200 max volts 
DCIPEATE: CURRENT cco we con crete tia cltietet ais, ous en lsllene eve shonetex? 100 maz 100 max ma 
DGiGRIDs@URREIN Te cicrsscettctec ois: ous costo wis ceete va nai suene eieweranere ois 35 max 35 max ma 
PLATEUNBUT Gs j-ban Otte hers diovtieie ere aie ectecieicwe tales ieia ie ate ate 75 maz 100 max watts 
PLATD DISSIPATION. ......eecceees a eda s sleale ae Bieie sasha 25 max 30 maz watts 


POWER TRIODE 


Thoriated-tungsten-filament type 

810 used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Mc and with reduced input 

up to 100 Mc. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 

ICAS 175 watts. Requires Jumbo four-contact socket and may be operated in ver- 

tical position with base down, or in horizontal position with pins 1 and 2 in vertical 

plane. OUTLINE 55, Outlines Section. Plate shows a barely perceptible red color when 

tube is operated at maximum CCS ratings, and shows a cherry-red color at maxi- 
mum ICAS ratings. 


FILAMENT: VOLTAGHS (ACADCO) ic ouy sees Assia ta ea ore ae ee ce eee oe 10 volts 
FILAMENT: CURRENT! igeaas caote ie ae oaeenthe eee iiss eb eeeurica es eho Warscee eee 4.5 amperes 
AMPLIFICATION, FACTOR, 3 frcicush: woscdeseus ok navn Gio Mesa dete. seat aati ees 36 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid ’to' plate... eacevheede ald Beer oheneales seek cehcer Meas >a ele PA eds BE ce 4.8 pf 
Grid to filament 2a tie oer ee aS Re ee ee ant nate 8.7 put 
Plate sto: filanien ger air caer enn a acsdevsia bowen: hep decbev alsy Rete Me Mea as trata cosas ever 12 put 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum Ratings: CCS ICAS 

DC PLATE’ VOLTAGE Jy ree en oe aie eer ee Ret fer 2500 max 2750 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®................ 250 max 250 max ma 
MAXIMUM-SIGNAL PLATE INPUT®. .............000000005 425 max 510 max watts 
PLATE DISSIPATION Ee oes ee ee th hale hee Gn 125 max 175 max watts 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

DC: PLATE VOLTAGHU Ai toc ete ee nee eae atte ate 1600 maz 2000 max volts 
DC. GRID IVOLTAGE  io)5 orp te ont tie a entoabe eens aie Peles —500 max ~-500 max volts 
DC PEATH CURRENTIS Soh dey ean ie ihe Oe Sues eh 210 max 250 max ma 
DC. GRID: CURRENTS irae U pensns Hse he Seaeean iid ood 70 max 75 max ma 
PLATE INPUT RG He Te oe cascen cre nee enaartrciisre tal eondiate vas 335 max 500 maz watts 
PLATE DISSIPATION. ........-- DP srelia Ga RANE Gist le ate eae 85 max 125 maz watts 


Maximum Ratings: 
DC PLATE VOLTAGE 


Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
CCS ICAS 

re PeRree  ASushsohe (or eid Fie acs ebay pile 6 te eidie 2000 max 2500 max 

5 ECD a OE ROL OC AS ~500 max -500 max 
SGT Ce ee ee cman Seem Ce 250 max 300 max 

re OLT Cae Se PSh sesW a SeLcMaeaer ea hia elavehors toveeagie sate 70 max 75 maz 
RET ah CUO cai Me Nay gw eireee Bahehsctcahall oh shee SMa aN Arsiighn Maas 500 max 750 max 
oe atti TS ROR, ROME, sR CSO: OSIRIS CB 125 max 175 max 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Mc and with reduced input 


up to 100 Mc. Class C Telegraphy maximum plate dissipation, CCS 45 watts, 
ICAS 65 watts. 


PPAMENT VOLTAGM (AC/DC) sore o.oo cd he oP cedMesteew eee eed cere eg. 6.3 
ER ORICIST CAS MITT. ch 5 PG has ols obi wiaACcraa Rew lavetanetae. prabtee aake ain: Habla seen 4 
SREP PINICATION ACTOR 9/. lc ait ty ret aa iy ois tis inelalahehaio's ia iatiahe’clohcticlal@teleiate erste olea Wie 160 
DirEcT INTERELECTRODE CAPACITANCES: 

MEE COCALO Mey, cle cis scart eGo Gi sti hatschtel cleus lle isl cal din Sidielerdl ats sual matecat 5.6 

Grid’ to filamenterics:s . Pete aie ch ahate a lliste Seven ehilis eve gv oialal otakalat Malev An Ge. 5.9 

Plate to flamient trem sieae erect & kG unde ade ONG Ouch lalatak! «thaws Ralatee lean Gia ' 0.7 
* Grid volts,-l; plate milliamperes, 20. 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Maximum Ratings: CCS ICAS 
rE LATE VOLTAGB oom oc sskk somes lee a bes 1250 maz 1500 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®.... 175 maz 175 max 
MAXIMUM-SIGNAL PLATE INPUT®...........- 165 maz 235 max 
LATE DISSIPATION®S..°. 3)..5.5% 4 ¢ sjsiyeetee gene os 45 max 65 max 
Typical Operation (Values are for 2 tubes): 
mcrPiata Voltage. 2 ack dhs hase caelnanies 750 1250 1000 1250 #1500 
PACS HIGAV.OItASET 22%. ose eas oS eae oe we 0 0 0 0 --4.5 
Peak AF Grid-to-Grid Voltage............ 197 145 185 175 170 
Zero-Signal DC Plate Current............ 32 50 44 54 32 
Maximum-Signal DC Plate Current....... 350 260 350 350 313 
Effective Load Resistance (Plate to plate).. 5100 12400 7400 9200 12400 
Maximum-Signal Driving Power (Approx.). 9.7 3.8 1.5 6 4.4 
Maximum-Signal Power Output (Approx.).. 178 235 248 310 340 
® Averaged over any audio-frequency cycle of sine-wave form. 
+ For ac filament supply. 
LINEAR RF POWER AMPILFIER—Class AB2 
Single-Sideband Suppressed-Currier Service 

‘Maximum Ratings: Up to 30 Me CCS ICAS 
MO MIAECRIFELIV OU TAGIO ooh dicts wie ry oie boarere baie brs-10 9 io one ech intiesto, Bree aie avs 1250 max 1500 max 
DC PLATE CURRENT AT PEAK OF ENVELOPE............... 175 max 175 max 
PPE UCE REL ED ACCU RRIREGNSD oo sak oi v1.5 os ESTs 6 csiey oolions “ace te Wve Gis a aun aw trnel s 50 max 50 max 
DC PuaTE INPUT AT PEAK OF ENVELOPE............000005 165 max 235 max 
Se TMPIASTE ATION Ath eth ce core etesePells, © sce iel vis. o0s oh.oue V0 tear eushanave roles 45 max 60 max 
Typical Operation with Two-Tone Modulation at 30 Mc:t 
WOES TER tANY LER EC x ilerte 5 M/s ae evees see Nel aae ae  yalialosti ss hs tole sstiled, Wustene 1250 1500 
oe EN CEES EE AS oe Sucre AL 9 8 ees 1 Sad Sa eA 0 -4.5 
Pero-Signal DC Plate Current... 0 ici ee al wewenles 25 16 
Effective RF Load Resistance. .............cccccecccceues 5700 6000 


volts 
amperes 


up 
uf 
put 
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DC Plate Current: 


Peaks Envelopes eek aviieleueevesecors bere =atal steel ecbannvelote rete suecekent 130 157 ma 

ASVOTAZO ia caer orain hal 5 okbinkeley shai atone ia: cisuetsteroied AE VS NET ar ate 91 110 ma 
Average DC Grid Current iis olen aale shew dialer egal teres oe 20 20 ma 
Peak-Envelope Driver Power Output (Approx.)4........+.-- 7 8 watts 
Output-Circuit Efficiency (Approx.).........220000. Serica c 90 90 % 
Distortion Products Level:* 

Third Orderme i panies, cclatlee etree a erate Srareret tate —26 —25 db 

Pith Order yey Mace wi yd eyttal ow is tele lelaledee ere teathe esse sterea ie —32 -30 db 
Useful Power Output (Approx.) :*% 

Peak: Bin velope races tevataerskolesusal dene mata eie vel elatek eish a auren ieee 120 160 watts 

IA VOTALS Wale Geli cutn aie haus ean Mua Taher ali gemert aatehal ete ke Rena RAGE 60 80 watts 


t Two-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single- 
sideband suppressed-carrier system when two equal-and-constant amplitude audio frequencies are ap- 
plied to the input of the system. 


"Obtained preferably from a separate, well-regulated supply. 

“ Driver power output represents circuit losses and is the actual power measured at input to the grid 
circuit. The actual power required depends on the operating frequency and the circuit used. 

* Referenced to either of the two tones and without the use of feedback to enhance linearity. 

* This value of useful power is measured at load of output circuit having indicated efficiency. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 


PLATE INPUT BEE hay iin a cleeotesleloaie 
PLATE DISSIPATION....... 


Typical Operation: 


DC Plate Voltage.......... 
DC Grid Voltages .......... 
From grid resistor of 


Peak RF 'Grid Voltage: |). 2)..000- cn ce ‘ 


DC Plate Current 


ee 


 , 


see eee eee eee eee eee eee ee eee eeeeeeee 


eevee er rere eevee 


ee 


DC GridiCurrent)(Approx,) ig Ae. aio eieusietels ele eat ates 
Driving:Power WAPDroxs eee uara sn tres ovenal eaters at eee oe 
Power Output, CAPproe.) io ces ee dye el tea ae aa ey ae vecairede oneal ee oe 


CCS 

1000 max 
—200 max 
125 max 
50 max 
115 max 

30 max 


ICAS 

1250 max 
—200 max 
150 maz 
50 max 
175 maz 

45 max 


1250 
—120 
2700 
250 
140 
45 
10 
135 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
volts 
ma 
ma 
watts 
watts 


é Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 


supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCAPLATB VOLTAGE): (:5) 45-4 soto oa aes Seta ale eae ea a 1250 max 1500 max volts 
DC GRID VOLTAGES cat strscie Maral teehee talc eucistelaraeters orate -200 max —200 max volts 
DC. PLATE; CURRENT 54.4) (aelabs hone te eae on Gr. Depaeee 175 max 175 max ma 
DC GRID CURRENT. ...........00. ae aisles Fastest te Ne es 50 inax 50 maz ma 
PLATE, ENPO Ts eo ei ee scr alley cae neat en LOU 175 max 260 max watts 
PLATE DISSIPATION. .......00¢ siaiaietare-e s aralie Tadeuacsiarehe Chere aval 45. max 65 maz watts 
Typical Operation: 
DC Plate Voltage......... Sab Bidcaie leer Oleie nib. Soe ehateeenceTel ete ee 1250 1500 volts 
DC Grid Voltage oi Tee eee Uae eee -50 —70 volts 

From grid resistor of fy 2 ).00. eee Cee ee Bh sc eesti SN 1100 1750 ohms 

From:cathode resistorOf ie vo), /.ctelitetels slelelele ale a lelslere ele 270 330 ohms 
Peak’ RE Gridvy altage sengiti any anus nea ehueiarc encase tereaticre 140 175 volts 
DC' Plate Current i) 5 Cae Pee oe ool oh aie ne tae Rees 140 173 ma 
DC'Grid Current {Approx,) sii oS a eo ee ae 45 40 ma 
Driving Power (Approx.) oo 4. cu. Sidodeeccccccccdeceseds Lyk fia watts 
Power OutnutitA pprox:) oe) eae heart aa 134 200 watts 


$ Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods, 
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AVERAGE CHARACTERISTICS 
@00 ; 


TYPE BII-A 
€4=6.3 VOLTS OC 


» 
° 
° 
= ee) 


PLATE(I,)OR GRIO(Ic) MILLIAMPERES 


LIN 


— 
Q 400 800 1200 1600 2000 


2400 
PLATE VOLTS(E,) 92CM~-6078T 


OPERATING CONSIDERATIONS 


Type 811A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 


OUTLINE 42, Outlines Section. 


For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Mc, to 70 per cent;.at 100 Mc, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 


a barely perceptible red color at maximum ICAS ratings. 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 


cillator. May be used with full input 
up to 80 Mc and with reduced input 


lator and as rf power amplifier and os- 8] ? A 


up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 


65 watts. 


AMEN CUM ONE ACRE CACHE ise: os AUR ieta NO ore eal oe SPSS eae ae ee OT ecb oaueter as 6.3 
BIUAMIEN TAG UIRREIN T if sos ccc ci ah Ee eee cee Ee inborn yee Po hel at: 4 
AMPLIFICATION: ACTOR Bis esentee ae frre ee Saha eae HD IaH! Sob SHAR Ga ME aS 29 
DIRECT INTERELECTRODE CAPACITANCES: 
AITO) YR ACC a ico: Mice eR TNE Co roto cde ei brat etorts Geshe fe ceitelse letepavrelte sate ahem 5.5 
Grid *Go A Harrier tet eo sae Bk to Rete ae eae tarts rie aera oe aaa 5.4 
PA at GrcOnslAmen Gao oS a eey occ estes A a a tate eae eal ial Re Or eID eiccocra ls, 0.77 


“Grid volts, -30; plate milliamperes, 30. 
AF POWER AMPLIFIER AND MODULATOR— Class B 


Maximum Ratings: CCS ICAS 
DICER HAT VOLTAGE) x dots tisus, sei cigc.+ 4, Sig onet deose eaten iemelierels ele ake 1250 max 1500 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®..............-. 175 max 175 max 
MAXIMUM-SIGNAU|PLATEVINPUTE RS, os Ss 0 ae 165 max 235 max 
PLATE LISSIPA TION Boies otis cel ar ke eee tel ano eretonely ois aotens. ojene 45 max 65 max 
Typical Operation (Values are for 2 tubes): 

DC Pla tev olta we seks i wseistten aide: Pntline wha wie le-s Meuapehinegs wie ok 1250 1500 

PENG FIG UVOLCR ROPE visio ate nae star baa eee tollone emt ei eBe ie Miele este ea -40 —48 
Peak AF Grid-to-Grid Voltage... 2955, cues Weide da sss. 225 270 
Zero-signal DC Plate Curren Gime. oh... tate vs sikeiuays cteleie oes 22 28 
Maximum-Signal DC Plate Current.................... 260 310 
Effective Load Resistance (Plate to plate)............... 12200 13200 
Maximum-Signal Driving Power (Approx.).............-- 3.5 5 
Maximum-Signal Power Output (Approx.).............65 235 340 


® Averaged over any audio-frequency cycle of sine-wave form. 
t For ac filament supply. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 


DC PLATE VOLTAGBE........... 
DC GRw VOLTAGE. ........... 
DC PLATE CURRENT. ..........- 
DC Grup CuRKENT............ 
PLATRINPUTE Segibes.6 eh nue hes 
PLATE DISSIPATION. ........2¢- 


Typical Operation: 


DC' Plate Voltages oval wc ea 
DC Grid VoltageéS ........... 

From grid resistor of........ 
Peak RF Grid Voltage......... 
DC) Plate Current?) 44 82-aeee 
DC Grid Current (Approx.).... 
Driving Power (Approx.);...... 
Power Output (Approx.)............ 


4 Obtained from grid resistor of value sh 


supply or cathode resistor. 


ee 


ceo eee ere eee eee eer eee eee 


ee 


oeoeeeoeee eer ee eres eeeeese 


eee ee eer eer ee ee eee ee eeoe 


eoeeee eee eee eee erereseee 


eevee oer eee eee eee eee eeee 


Ce 


Ce 


w 6 ig, 6 OTS) Bee! Bie. @) (06 ee) 0 8 s!'6 ‘oe 


Op Fey + OH 06 0 © Bee e016 6 oO 8.6 & © 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCiPLATEEV OC DAGH ee ee he oral oe es a ie eh ee tere 1250 max 1500 max 
DC GRID SV. OUTAGE OF etch aco cos ek syd a eeapetlorenoy ch otsteareene ceestale ~—200 max -200 max 
DC PLATE. CURRENT Gs. s cacodeile cise oipcuener aaah area ena eleticer toils 175 mas L75 max 
DC. GRID CURRENTS eS oils oat cha rane Sones 35 mac 35 max 
PLA TEI NPUTS atuatere 6 cerca coach: trtlovbuh-wiaakes shal dl oligheliagettra tier e site: s 175 max 260 maz 
PLATE DISSIPATION. ........-20006 edeijar'p:-afeox stay srelek eat aia 's aio 45 max 65 max 
Typical Operation: 
DG PlatesyVoltawe srs ic s Usps shane eke Cee 1250 1500 
DCVGrIGiV Gltage eines arctic icalsae se sasceee ace ane dea yarniees —90 -120 

From: arid: resistor sob suis st cuss uscsicd Sis oon avon one, oleae ceutvs 3000 4000 

From cathode resistor of... 2... cece eee ee ee ees 530 590 
Peak RE’ Grid’ Voltages Sb ee oe eee eee ee 200 2-40 
DC: Plate: Currentia ( seo ee, Ee eae aes 140 173 
DC.Grid' Current. (Approx).e se 255 ob pore ahs een eee lk oeholoes 30 30 
Driving Power CApprotelcgos. oes scas ecco suhiociinc etait & 5.4 6.5 
Power Qutpul(Approm)!: secre ie are erie conti 130 190 


4 Obtained from tixed supply, by grid resistor, by cathode resistor, or hy combination methods. 


AVERAGE CHARACTERISTICS 


TYPE BI2-A 
Eg =@.3 VOLTS OC 


PLATE (1m) OR GRID(Sc) MILLIAMPERES 


es 
ES 


1600 
PLATE VOLTS (Em) @2CM~-6074T) 
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CCS TOAS 
1000 maz 1250 mur volts 
—200 mac ~200 meas volts 
125 max L650 maz ma 
35 max 85 max ma 
115 max 175 max watte 
30 mac AS wax watts 
1000 1250 volts 
-110 -115 volts 
3400 3300 ohms 
220 240 volte 
115 140 ma 
33 3a ma 
6.6 7.6 watls 
85 130 watts 


own or from a combination of grid resistor with either fixed 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 
ohms 
ohms 
volts 
ma 
ma 
watts 
watts 


SS Technical Dat 


OPERATING CONSIDERATIONS 


Type 812A requires Small four-contact socket and may be operated in vertica] 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
OUTLINE 42, Outlines Section. 

For operation at 60 Mc, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 

When the 812A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 1500 volts, a fixed bias of at least —45 volts should be used. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 8] 3 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Mc and with reduced input 
up to 120 Mc. Class C Telegraphy maximum plate dissipation, CCS 100 watts, 
ICAS 125 watts. 


Ret ENT 7V OLSPAGM CAG/ DE). 8. 8) fale oes sexo ie aud meeine be eee ee 10 volts 
DE METRE GeV Bote oie chs Bah oe ees RE Ae pe dite oh lalte tb Rw ee kas is amperes 
Oo TS GE GLO Se 2 MRI ge hr Te SN as Me erg megs SY ge SCO a 3760 »mhos 
NIGER ACTOR GHiG NO.2 tO Grid NOY esc fice tesco es codseumeeaeen 8.5 
DIRECT INTERELECTRODE CaPACITANCES: | 
ATIC IN GO. CO Plate ley, so eee ate tia ha cic Malte ecru retains LIS betel eter felis ratte tive 0.25 maz pul 
Grid No.1 to filament, grid No.3, internal shield, grid No.2, and base shell 16.3 put 
Plate to filament, grid No.3, internal shield, grid No.2, and hase shell... 14 put 


* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB 


Maximum Ratings: ccs ICAS 

DORE BATH VOLTAGE &.; 2.0 0.o oe Oat Aeeehe are mlemencl oueuese te kebeviehe 2250 max 2500 max volts 
WCICCRIMNO-2 VOLTAGE 5.0.) curse sate aioee tee ee 1100 max 1100 maz volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.............- 180 max 225 max ma 
MAXIMUM-SIGNAL PLATE INPUT®, . 2.0... .....0 200 e ee 360 max 450 max watts 
MAXIMUM-SIGNAL DC Grip-No.2 INPUT®............ 22 max 22 max watts 
IPSEATED DPIBSIP ATION cate coe isis s cccttic crag «isle 6 cua euanle ue 100 maz 125 mar. watts 


DCePlateaV Olta pera 4.5... .eateets. crewvinae ole Bherake 1500 2000 2250 2500 volts 
DC.Grid-No:3) Voltage” |.). ce... 8h os ed 0 0 0 0 volts 
DC Grid-No.2: Voltaget. .c52...0. 00000550 cue 750 750 750 750 volts 
ICLGTId=NO.LiVoltaget) is ok pile tes «ales -85 -90 —95 -95 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage..... 160 160 170 180 volts 
Zero-Signal DC Plate Current............... 50 50 50 50 ma 
Maximum-Signal DC Plate Current.......... 305 265 255 290 ma 
Zero-Signal DC Grid-No.2 Current........... 2 Z 2 2 ma 
Maximum-Signal DC Grid-No.2 Current...... 45 43 53 54 ma 
Effective Load Resistance (Plate to plate).... 9300 16000 20000 19000 ohma 
Maximum-Signal Driving Power (Approx.).... 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.).... 260 335 380 490 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No:1=Circuit Tésistance fos oi i Ce eee Ey en Hey a eRe 30000 max ohms 


® Averaged over any audio-frequency cycle of sine-wave form. 

“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

t Preferably obtained from a separate source or from the plate-voltage supply with a voltage divider. 
+ For ac filament supply. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—-Class C Telephony 


Maximum Ratings: CCS ICAS 

DCI PLATN VOLTAGE Csi.) netting ena ete alone Wray Veet 1600 max 2000 max volts 
DG) GRID-NO:2 VOLTAGE Ae Shans epee cid ara eae este nets 400 max 400 max volts 
DG 'GRIDIN GOL VOLTAGR ah tle oat Buttes ne a meee aay le ~-300 max -300 max volts 
DEC: PLATR CURRENT inure yee: Pati idle eh cern on eeali haven Bae eee ee 150 maz 200 max ma 
DC*GRID-NOU | CORRENT eon ee he aortas 25 max 30 max ma 
PEATE EN BUIIN. ape Rh AULA estate ai ahetoha ohobener oll Cholouebend ke eece s 240 max 400 maz watts 
GRIDANO 2N ENB OT see cee ase ane ence tancliolisvtelerat tiene) aaeris clipes 15 max 20 max watts 
PEATE DISSIPATION MR HCh accetcals Cee of Giensiood etic le Obs antennae 67 wax 100 »nax watts 


Typical Operaticn: 


DC,PlateiVoltage se ve. 6 os Was Beasts ciceaicn te et 1250 1600 2000 volis 
DCiGrid-No.3uvoltagesn inte c.utaiutenitevasieie + levedile seis 0 0 0 volts 
DC. Grid=Noid: Voltage gre healers Mitte cee een 300 300 350 volts 

Prom Series ‘LEsistorOLk aia te plate vane Maca: njaito aie sadeee te 27000 343000 41000 ohms 
DC Grid-Nol) Vottage dg scien a nae mig alco eo mle my gies -160 - 160 175 volts 

From grid-No.1 resistor of. ST A ln, Wat) Roabiak De ct ral ag BAe (0 4 13500 11900 ohms 
Peak RF Grid-No.1 Voltage. . DR ipiep ta ay eta Tia AMA a 250 250 300 volts 
DGsPlate:-Curremtiy ead. sewers etata sn crahtuere © aki die ts 150 150 200 ma 
DC Grid-No2 (‘Current 255 et Ween ecstatic De ial 30 390 40 ma 
BC. Grid=-No.l Current: GA pprox:) sem coc s erie ies aie as 13 12 16 ma 
Driving Power CA Dproxs) seus ais aie renee isco asian 2.9 PAs tf ie. watts 
Power. Qutput (Approx)icas eee oot ck ee 140 180 300 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit, Resistancesiascn miele ie a ee ee ne 30000 max ohms 
* Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

é@ Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown for each operating condition. 


> Obtained from a grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
‘ither fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCSPLATE: VOLTAGE Sl jepic isi aecoricrc arent arena ehaieiay cot Wanner 2000 max 2250 max volts 
DC GRID-NO:2. VOLTAGE 2. ll cate = siete iets OSG tte 400 max 400 max volts 
DCIGRID-NO tl) VOLTAGE Hifi ec aeisaie cers etale at onlicl gerne -300 maz -800 max volta 
DG PLATE CURRENT 55. acca ov cect clo anole ein lode onchavehaieleuciecal el tue 180 onax 225 max ma 
DC) GRID-NOsL CURRENT Seon i i cic eetale <del a coterie et alure bite 25 max 30 max ma 
PATH UNP UD iil p acer ok 2) ta aly a) raed gue Dune ari amie pi aleay hice are ven 360 mnax 500 max watts 
GRID-NO. 2 LNPUT Nd sip. is tlle loin tatey woul emda ther mie area vee tenare 22 max 22 mnax watts 
PHATE DISSIPATION Sai ain sitet ore oe teeter Ree ia teks sic hana deinen ene te 100 max 125 max watts 
Typical Operation: 
DG i Plate Voltage .ecincts os. Woe hee 1250 1500 2000 2250 volts 
DCiGrid-No.8Veltage*/¢ 22 i a Gee! 0 0 0 0 volts 
DC ‘Grid-No.2' Voltage $i bcc! stae gators aleve vedas 300 300 400 400 volts 

From series resistor of......... at eushiva ru abe. « ~ 27000 40000 36000 46000 ohms 
DCL Grid-NodiVoltage}? irc nent fle cette ~-75 -90 -129 -155 volts 

From grid-No.1 resistor of....... Pi Subba ancy 6000 7500 12000 10000 ohms 

From cathode resistor of....... Gaede see 330 400 520 565 ohms 
Peak RF Grid-No.1 i ahr de SpMigy «fy er mene Site ae 160 175 205 275 volts 
DC Plate Current. HO ame aye al etna ey ie 180 180 180 220 ma 
DC Grid-No.2 Current. sah fs tee LeU et Sartore aces 35 30 45 40 ma 
DC Grid-No.1 Current (Approx.)..........06+ 12 12 10 15 ma 
Driving Power (Approx.)........ eon tae, Age ee 1.7 1.9 1.9 4.0 watts 
Power Output (A pprox.) seis sie sa on acute cheeks 170 210 275 375 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit’ Resistance: ih) 4.< susie ce as sete ols abe, eileen ¥ ec eeeeenea eae Rae 30000 max ohms 
“Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on de. 

@ Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid ‘No 2 voltage must not exceed 800 volts under 
key-up conditions. 

+ For ac filament supply. 

® Obtained from a grid-No.1 resistor, from cathode resistor, or from a combination of grid-No.1 resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 
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AVERAGE. CHARACTERISTICS. 


TyPe 813 

Eg = 10 VOLTS 0C 

GRID-N& 2 VOLTS = 300 

GRID N® 3 CONNECTED 
TO FILAMENT (-) 


PLATE (1,,) OR GRIO-N®2 (f¢2) AMPERES 


PLATE VOLTS 92CM-4067T2 


AVERAGE CHARACTERISTICS 


GRIO-N® 2 VOLTS = 300 
Joo}- GRID N® 3 CONNECTED 
TO FILAMENT (-) 


GRID-N# ! MILLIAMPERES 


PLATE VOLTS 
92CM~ 4969TI, 


OPERATING CONSIDERATIONS 


The 813 requires Giant seven-contact socket and may be operated in vertical 
position with base up or down, or in horizontal position with pins 2 and 6 in vertical 
plane. OUTLINE 49, Outlines Section. 

For operation at 45 Me, plate voltage and plate input should be reduced to 87 
per cent of maximum ratings; at 60 Mc, to 75 per cent; at 120 Mc, to 50 per cent. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


BEAM POWER TUBE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- 
tor. May be used with full input up to 814 
30 Mc. For operation at 50 Me, plate 
voltage and plate input should be re- 
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duced to 80 per cent; at 75 Me,.to 64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and 
may be operated in vertical position with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


PILAMENT VOLTAGE (AC/DC) o Siow ens eae date a eke wiv hubrciela dis sth ateeainne ae ears 10 volts 
FILAMENT CURRENT (siti des aviicoser bees esti Gina cit seeeodpee abana ein eottaiekie 3.25 amperes 
TRANSCONDUCTANCE (For plate current of 39 milliamperes)............... 3300 y»mhos 
DIRECT INTERELECTRODE CAPACITANCES: 
Gride Nor to: plate jc. 2.c tices a onogerte lic ceaict vbtcale share tah « mar ete lads acR Ia ey tat cote 0.15 max ppl 
Grid No.1 to filament, grid No.3, and grid No.2..............000000% 13.5 pf 
Plate to filament, grid No.3, and grid No.2............0c0ccveveeees 13.5 nut 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
j and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
DC: PLATEUVOLTAGEH oocte) casts edieictunteseaeuee cites een ores 1250 max 1500 max volts 
DCIGRIDSN G:27V. OLTAGH eo acie tras hate aeatele ata isic secs Toles o's 400 max 400 max volts 
DC GRID-NOHL VOLTAGE O32 oi. Pid asl e e oaa ee wks -—300 max —300 max volts 
DG; PEATE CURRENT ic osc ias ee Poet settee tueilorw es tts ce 150 maz 150 max ma 
DC. GRID-N O: WiCURRENT fics. c Sisrs cic sents ree cee aiors eee alates 15 max 15 max ma 
PLATR.ENPUT EY cote clas fhe tis A eo eee ate ele ate aie aie 180 max 225 max watts 
GRIDS NO:2CINPU Diets ecco ie Gace Se Cie epee toes 10 max 10 maz watts 
PLATE: DISSIPATION: '< (oc ials 500.4 suecs <e/ ansyel eovcadeneireeaepacuen tere wea 50 max 65 max watts 


TWIN BEAM POWER TUBE 


81 5 Heater-cathode type used as af 

power amplifier and modulator and as 

rf power amplifier and oscillator. May 

be used with full input up to 125 Me. 

For operation at 175 Me, plate voltage 

and plate input should be reduced to 80 per cent of maximum ratings; at 200 Me, 

to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 

watts, ICAS 25 watts. Requires Octal socket and may be operated in any position. 

OUTLINE 24, Outlines Section. Plates show no color when tube is operated at maxi- 
mum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
HBATER VOLTAGE (AC/DC)... .5 5.4 seis eee eee wrauy owuE 12.6 6,3 volts 
HEATER CURRENT Jl f cca se andi air stieter cutnc suey phe eens e 0.8 1.6 amperes 
TRANSCONDUCTANCE (Each unit, for plate current 
of 25. milliamperes;) Mon, ais pans aceiec oss Sm diets tear eee ee 4000 umhos 
Mu-Factor, Grid No.2 to Grid No.1., (Each unit)................. 6.5 
DIRECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid Nok 40 plate eis cee iad to ahi ate eles cn Peete Ga Ree 0.25 max put 
Grid No.1 to cathode, grid No.3, internal shield, 
grid No.2, and heater mid-tap.............cccccssesveeece 14 ppt 
Plate to cathode, grid No.3, internal shield, 
grid No.2, and heater mid-tap..............ccecccccccevees 8.5 rn 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Values are on a per-tube basis 


Maximum Ratings: CCS ICAS 
DG PLATE, VOMPAGI ct. & 016 bi sls ss WaT eek ae ea 400 max 500 max volts 
DC. GRID-N6O.2 VOLTAG 6 iia sncdeuse ab kes mows somes 225 max 225 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.............02. 150 max 150 maz ma 
MAXIMUM-SIGNAL PLATE INPUT®. ... 0... ..ccesceccceces 60 maz 15 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®. 2.0.0... cee eee ee 4.5 max 4.5 max watts 
PLATE DIGGER ATION i i cs aie ce fou ices aud oainve saa 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........... eg 100 max 100 maz volts 
Heater positive with respect to cathode.............. 100 maz 100 max volts 


® Averaged over any audio-frequency cycle of sine-wave form. 
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PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE..........6.6. "Oar Cee eR A a 325 max 400 max volts 
DC GRID-NO.2 VOLTAGE... . oi .ccvcveccces sete endo ean als 225 max 225 maz volts 
DC GrRID-No.1 VOLTAGE............. sFechauatate te epavaceienn arate -175 max -175 max volts 
Cae LATE CURREN TA © «5. cc, odes alatelstalerslakc etala oonelaneetecs 125 max 150 maz ma 
DC GripD-No.1 CURRENT.............. ects, dh ba sale valtozon SMemomeR 7 max T maz ma 
MARIA TES EL NB UDT seat es dates’ ous 'e c9 SIR ee Som Lis teal’ See ee AW ia retorets 40 max 60 max watts 
RERID=NO; 4 INPUT. (ose. ates « ole 35 0's! etnile aaa a eae elie otis 4 maz 4 max watts 
SBGATIO LISSIPA TION secs ccs Go ¢ coisieie i a lecalgis Shale canter & lake oe 13.5 maz 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode....... suesete orem 100 maz 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 maz volts 


Maximum Circuit Values: 
Pe PIG— IO. LeCircuitrLesistan ce yi x6.3:4 ch s.s costs oo all ot aip doe ale bial at gxOlehede whole aigherette 15000 max ohms 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and é 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
BOE ATIC: VOLTAGES gy o.5 ucsloe ROMO is tale Renn Fe lalMcre aia 400 max 500 max volts 
DC Grip-No.2 VOLTAGE. ..........e000% ARS ok att PR 225 max 225 mar volts 
PEt CRID= NOS) LV OLTAGE., ceOe dite ci dib tse oeiuhs oexaere aol is delete -175 max -175 max volts 
PG PLATE CURRENT sic Us Siecle Suet ateigvoto a Ge ae Mattie © 150 max 150 maz 'ma 
IC Grip-No.1l!) CURRENT.!. 6. 885.5. eda baa cee es T max T max ma 
SUA TE ENP UT Comite create. Peet cake eet ain Male ec eats HI Ie 60 maz 75 max watts 
PeaID= NO: SUI NP UTS a hie se BPE crake Mein bad elie Go kWada Se lonteMere ie 4.5 max 4.5 max watts 
PLATE DISSIPATION... ..........00005 BAe ee eee ter 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 100 max 100 max volts 
Heater positive with respect to cathode.............. 100 max 100 max volts 
Maximum Circuit Values: 
trid-No.1-Circuit Resistance. ....... 0.0... cc ccc wee e ccs 15000 max ohms 
vce B® ng  MERCURY-VAPOR RECTIFIER 
Coated-filament type used in 
power supply of transmitting and in- 816 
dustrial equipment. Maximum peak 
Cr) piv inverse anode volts, 7500; maximum 


secs §=©6s average anode milliamperes, 125. Re- 
quires Small four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 27, Outlines Section. 


ETUARMEINT HY OLCAUE (AG) Pidat, eoata late ale's ainlete 'e a's arelgnargs MeN e ay ola ae tie ete la 2.5 volts 
BEAM EIN TS COULCIEEIT Es teres ine, le ile iclis Aptpuatie co a Push e favs Ne mstteat SRS ENG, ia ants) ar bieutin Pence Seca 2.0 amperes 
LUSERV OLTAGHUOROP: CA DPFOXs Pil ooo ces g)sinlsdabous, stage we loleye too ilsubyergtellecs ers alo. ¢ 15 volts 
° Filament voltage must be applicd at least 10 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings (For powcr-aupply frequency of 60 cpa): 
PERAK INVERSE ANODE VOLTAGE..... SSLacAE DLS ALS RT Rw ORCS UNE Res lel erat, oe) g waratelee ed 7500 max volts 
ANODE CURRENT: 
TESS TM cogs nati Ait EL A a ea aaa Be ia ea Dl a cn A 500 max ma 
PATE ES Mr ME NER Ae a coca a) ohne asa. @ or eince. & a 38. ho oad Oe o dunt RT RLa wR wre olathe 125 max ma 
Fault, for duration of 0.1 second maximum ............ceseeneeeerees 5 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE... . 2.0... see e ec ceceseces 20 to 60 °C 


@ Avcraged over any interval of 30 seconds maximum. 
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Operating Values: 


Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to - Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav lav Pde 
In-Phase Operation 
Half-Wave Single-Phase... 57 5300 2400 0.125 0.3 
Full-Wave Single-Phase... 58 2600 2400 0.250 0.6 
Series Single-Phase..... ae 59 5300 4800 0.250 1.2 
Half-Wave Three-Phase.., 60 3000 3600 0.750 a 
Quadrature Operation 
Parallel Three-Phase...... 61 3000 3600 1.5 5.4 
Series Three-Phase...... ae 62 3000 7200 0.75 5.4 
Half-Wave Four-Phase.... 63 2600 3500 0.45* 0.59 1,55* 1.759 
Half-Wave Six-Phase..... 64 2600 3600 0.47* 0.59 1.70* 1.809 
* Resistive load. 5 Inductive load. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 250 Me and with reduced 

826 input up to 300 Mc. Requires Septar seven- 

contact socket and may be operated in vertical 

position only, base up or down. OUTLINE 16, 

Outlines Section. Filament volts (ac/dc), 7.5; 

amperes, 4. Direct interelectrode capacitances: 

grid to plate, 3 uuf; grid to filament, 3 uuf, plate 

to filament, 1.1 wuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class 

C Telegraphy with forced-air cooling: de plate volts, 1000 maz; dc grid volts, -600 maz; dc plate milli- 

amperes, 125 maz; de grid milliamperes, 40 maz; plate input, 125 maz watts; plate dissipation, 60 maz 

watts. Plate shows an orange-red color when tube is operated at maximum CCS ratings. The 826 is a 
DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Forced-air-cooled type having 

827R thoriated-tungsten filament and in- 

tegral radiator used as rf power am- 

plifier and oscillator at frequencies up 

to 110 Mc. Class C Telegraphy maxi- 

mum CCS plate dissipation, 800 watts. 

May be operated in vertical position only with grid-No.1 and filament terminals 
up. OUTLINE 93, Outlines Section. 


FILAMENT VOLTAGE (AC/DC)..... af suds sitalal eras! tien recite lian Clee keud simieve cena ie ssierel : 7.65 volts 
FILAMENT CURRENT). foo SP) ee Ue oat ela e eles Mey aon dW iaestarade arene, & 25 amperes 
FILAMENT STARTING CURRENT (ui 05/0 EMO wien ae. Jeera adda .. 50 max amperes 
Mu-FactTor, Grid No.2 to Grid No.1¥......... cece eye ecw ceeeecceves wit 16 
DIRECT INTERELECTRODE CAPACITANCES (With external shielding) : 
Grid No.1 :to platen sie eames stad crete ota Seen ney nes 0.19 max put 
Grid No.1 to filament and grid No.2.......... 0... cc ccccccevesceees 18.5 upt 
Plate,to filament and grid’ No. 2005 oes) Nai boca do a. 0 bea alee tia aslo elalte 11 ppl 
RADIATOR TEMPERATURE (Measured on core at end away from incoming air) 150 max °C 
BULB TEMPERATURE, At hottest point............... Pte ai alah s Wisin: Gee Guerre 150 max 2C 
SEAL TEMPERATURE (Filament and grid No.1). ..........0 cece ecceeeees 175 max °C 


* Plate volts, 2000; grid-No.2 volts, 1100; plate muistiperes, 350. 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC ‘PLATE! VOUTAGE era wine ene re a ee sae Ree lataueet ene ca uanoue yaeds 3500 max volts 
DC Grip-No.2 VOLTAGE.............. Aah ee ucu pense wee Ea Gata lalla alecaparetetareis 1000 max volts 
DC GRID-NOU VOLTAGE fe Cesta pce eenaerdas RE ie tie Raat mh aC -—500 max volts 
DC PLATE CURRENT........... Bs Eee Pay Bolen ius Ses ARD ROA ais Ori anime 500 max ma 
DC GrRip-No.1 CURRENT..........0e00% ara rohaloestinesalark Clewleiile tiolete a ye.etiet 150 max ma 
PLATE, INPUT Cities ieee Shiela ticks alctarnte nein em ae waliielale alelapeierete ei teteie 1500 max watts 
GRID-NO:2 INPUT ciaic cae ne Cee leas cee eae ROMA ee RUM E RR Ont are 150 max watts 
PEATE DISSIPATION 2 oc Oe ae i SW ein ce bsawclcn as ss 800 max watts 
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BEAM POWER TUBE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator at frequencies up 
to 75 Me. Filament volts (ac/dc), 10; amperes, 828 
3.25. Direct interelectrode capacitances: grid 
No.1 to plate, 0.07 max uf; grid No.1 to fila- 
ment, grid No.3, and grid No.2, 12 uuf; plate to 
filament, grid No.3,and grid No.2, 14 wuf. Maxi- 
mum CCS ratings as RF POWER AMPLI- 
FIER AND OSCILLATOR: dc plate volts, 1250 max; de grid-No.3 volts, 100 maz; de grid-No.2 volts, 
400 max; de grid-No.1 volts, -300 maz; de plate ma., 160 max; de grid-No.1 ma., 15 maz; plate input, 
200 maz watts; grid-No.3 input, 5 max watts; grid-No.2 input, 16 maz watts; plate dissipation, 70 maz 
watts. Requires Small five-contact socket and may be operated in vertical position with base down, or 
in horizontal position with pins 2 and 4 in vertical plane. OUTLINE 51, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely perceptible red color at maxi- 
mum ICAS ratings. The 828 isa DISCONTINUED type listed for reference only. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
tapped heater used as af power ampli- 
fier and modulator and as rf power 829B 
amplifier and oscillator. May be used 
with full input up to 200 Mc. For oper- 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30 watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be operated 
in vertical position with base up or down, or in horizontal position with pins 2 and 6 
in horizontal plane. OUTLINE 22, Outlines Section. Plates show no color when tube 
is operated at maximum CCS or ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
PISATOR VOLTAGH (AC/DC) ics hi ins osc ciniaieiys stabi + « 12.6 6.3 volts 
PIBATER CURRENT igi i cis ojc's 5 ne e's 60 0 eee Welawlatheabenens 1.125 2.25 amperes 
TRANSCONDUCTANCE (IGN UNIC)* 5:06 ous dire oie oe wee slale puna oan 8500 umhos 
Mu-Facror, Grid No.2 to Grid No.1 (Each unit)**¥............... 9 
Direct INTERELECTRODE CAPACITANCES (Each unit) :® 

CTIGEINO: RACO NACE, Donec bceisias + Mish aie, Se 9 cin en Bowie huaecelann 0.12 max ut 

Grid No.1 to cathode, grid No.3, grid No.2, and heater mid-tap.... 14.5 uuf 

Plate to cathode, grid No.3, grid No.2, and heater mid-tap....,.. th uuf 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
® With external shield up to flange seal. 

PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Values are on a per-tube basis 

Maximum CCS Ratings: Natural Cooling 
DC PLATE VOLTAGE......... mPa et ang Bate So kA aslo» cate hl RD NNO Mtl ae es 750 max volts 
DG_GRIDEN OL2CViOL PAGE eeie ee ce ratte ete ee GMM TRE ete ls deatn. eateniene batele 9 225 max volts 
MAXIMUM-SIGNALIDG PLATE CURRENT Meio) Bice fo igieds cee eons Miele a eens 250 max ma 
MAXIMUM-SIGNAL PLATE ANP UGS wesc conte tio our tateetanbeln tone ineaatiah olan ay olay 100 max watts 
MAXIMUM-SIGNALIGRID-NO-2 (INPUT wi) ernie iets citioly ofa Ginly, @ achainale as 7 max watts 
PUATH DISSIPATION Myf ba ieveuedslausldienes sro haiss toalsrnalaelenl keine wnyalcamenteraliev gle aee tener NeMatatagt leat 30 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... .. 0... 0. eee eee eee 100 max volts 

Heater positive with respect to cathode........ ces r eee e ese e ene 100 max volta 
BULB TEMPERATURE ics, eile catiey cco ohs cl panepaolnaiichensuetcistha ahah sanlis te stisratenaten cnn CaM eAete 235 max °G 
Typical Operation: 
DC Plate Voltage... .cccrcsescrcnnvsrevenvn disse elats ble Gile¥i0) «S00 haan ee aee a he 600 volts 
TG darid= NO.2, V OLA LS Gin peo sain 6 et peuige ov leletade aye fas bh ahs Bi acatleceu rai ona aie 200 volta 
DC Grid-No.1 Voltage .......-+.--s.00. ee WAN Laliaacs as, deat ie, ,o/ is iesane 'v le: jakn ~-18 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............. Duabetar ees tedpbemesoxs ssawa nes 36 volts 


———a= RCA Transmitting Tubbs ———— 


Zero-Signal DC Plate Current. ............cccceeeccvce Oy $F ar Re arch 40 ma 
Maximum-Signal DC Plate Current............. A hoe PA eas eile 110 ma 
Zero-Signal DC Grid-No.2 Current......... etree: Bi egetnis is etacaviene pielieia ote 4 ma 
Maximum-Signal DC Grid-No.2 Current... .......ceceecceees ores a/ant oaane 3 26 ma 
Effective Load Resistance (Plate to plate)... ....cee cece cece esseeescece 13750 ohms 
Maximum-Signal Driving Power.............. TERS LeNUR ate ic aa oie oueneere ere 0 watts 
Maximum-Signal Power Output.............. aisle e Gkerttale eisterd scoreleraiateteue: ele 44 watts 


Maximum Circult Values: 
Grid-No.1-Circuit Resistance: 
For fixed-bias operation’... 6.0 5 .icis.c 5, ois stele lores ergvarcvelelaie’s «Are 7ale.eiaile, ec elene 0.1 max megohm 
For'cathode-bias operation oo i )4 500 ++.» sstlere’s.0:6 sinieaiovele wlein ale wialelss hein Not recommended 
® Averaged over any audio-frequency cycle of sine-wave form. 
$ Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


. Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE...5-...70.: 600 max 600 max 600 max 600 max volts 
DC Grin-No.2 VOLTAGE........ 225 max 225 max 225 mar 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 mar -175 max -176 mae -175 max volta 
DC PLATE CURRENT........... 212 max 212 max 212 max 240 max ma 
DC Grip-No.1 CURRENT........ 15 max 15 max 15 max 20 max ma 
PLATE INPUTS 5 Ss eis nineaageme 67.5 max 90 max 90 max 120 max watts 
Grip-No.2 INPUT.............. T max T max 7 max 8 mazx* watts 
PLATE DISSIPATION. ........... 21 max 28 max 28 mac 40 maz watts 
Ppak HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 

Cathode sate Mole eas ae 100 max 100 max 100 max 100 maz volta 
Heater positive with respect to 
cathodes’) Shee aa 100 max 100 max 100 max 100 max volts 

BuLB TEMPERATURE........... 235 max 235 max 235 max 235 max °C 
Typical Operation: 
DC Plate Voltage.............. 600 425 600 425 600 600 volts 
DC Grid-No.2 Voltageé ........ 190 200 200 200 200 200 volts 

From series resistor of....... 32000 11000 25000 11000 25000 20000 ohms 
DC Grid-No.1 Voltaged ......... -60 -60 -60 -60 -60 -70 volts 

From grid-No.1 resistor of.... 15000 4300 8600 4300 8600 5400 ohms 


AVERAGE PLATE CHARACTERISTICS 
EACH UNIT 


Type 829-B 

E ¢= 12:6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N@2 VOLTS=200 


o 
@ 600 
ry 
3 <a Ea Bi te hia 
3 a 
5 Belial 
> 
400 ST 
F wi ee 
i) 
z A 


A (temvestare | | |] 
200 
: creat UE ae bed 
LS a mia Orem ater ee Bessey 


400 500 00 
PLATE VOLTS O2CM-6II2T4 
Peak RI Grid-No.1-to-Grid-No.1 
Moltagelatitiesuis cucesatin galore 138 160 144 160 144 180 volts 
DC: Plate’Current so... ck ae 112 212 + 150 212 1650 200 ma 
DC Grid-No.2 Current....... .. 13 21 16 21 16 20 ma 


140 


Techical bait —— 


DC Grid-No.1 Current (Approx.).. 4 14 ff 14 7 13 ma 
Driving Power (Approx.)........ 0.3 1b 0u6 1 0"S 11 watts 
Power Output (Approx.)...... aes 50 63 70 63 70 90 watts 
Maximum Circuit Values (CCS or ICAS conditions): 

Pa MMEWO LOIRE ACCMSEENCO Dy Be Shoah et eae bee UW ae asees oh avsle es 15000 max ohms 


4 In ICAS applications, at frequencies less than 20 Mc, where the duty factor does not exceed 0.2, 
maximum ‘“‘on” period does not exceed 30 seconds, and average modulation factor does not exceed 
0.25, maximum grid-No.2 input of 12 watts is permitted. 

é Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through series resistor of value shown. 

4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Values are on a per-tube basis 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE............ 750 mac 750 max 750 max 750 max volts 
DC Grip-No.2 VOLTAGE........ 225 mac 225 max 225 max 250 max volts 
DC Grip-No.1 VOLTAGE........ -175 mac -175 max ~175 max -175 max volts 
DC PLATE CURRENT..........- 240 max 240 max 240 max 240 max ma 
DC Grip-No.1 CURRENT........ 15 max 15 mac 15 maz 20 max ma 
HLATERIUNPUP:.: tc lee) Silke whe Be 90 maz 120 max 120 max 150 max watts 
Grip-No.2 INPUT.............. T maz 7 max 7 max 8 max watts 
PLATE DISSIPATION ig. ois 6 a Sse 30 max 40 max 40 max 46 max watts 
PBAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to 
CATHODE AAG ae cds Sievers s 100 maz 100 max 100 max 100 max volts 
Heater positive with respect to 
CALNOGAG Um io cles 58 100 mar 100 max 100 max 100 max volts 
BuLB TEMPERATURE........... 265 max 265 max 235 max 235 max °C 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 
EACH UNIT EACH UNIT 


Tyee 829-B 

E¢= 12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N&2 VOLTS=200 


TyPe 829-B 

E¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRIO-N22 VOLTS=200 


GRID-N8! MILLIAMPERES 


GRID-N@2 MILLIAMPERES 


PLATE VOLTS PLATE VOLTS 
92CS-6114TS 92CS$-8308T 


Typical Operation: 


DC Plate Voltage.............. 750 500 750 500 750 750 volts 
DC Grid-No.2 Voltage® ........ 190 200 200 200 200 200 volts 
From series resistor of....... 40000 13000 82000 13000 82000 27500 ohms 
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DC Grid-No.1 Voltage® ........ -50 -45 -50 -45 -60 -—50 volts 
From grid-No.1 resistor of.... 12500 _ 3000 7200 3000 7200 4200 ohms 
From cathode resistor of..... 360 170 270 170 =©270 200 ohms 

Peak RF Grid-No.1-to-Grid-No.1 
VOIA PC Aa one atwagnecn ne (bon. 116 128 124 128 124 134 volts 

DGC-Plate Current asuewaucsesiae. 120 230 160 230 160 200 ma 

DC Grid-No.2 Current... ...... 14 23 17 23 17 20 ma 

DC Grid-No.1 Current (Approx.) 4 15 7q 15 "7 12 ma 

Driving Power (Approx.)....... 0.3 0.9 0.4 0.9 0.4 0.8 watt 

Power Output (Approx.)........ 70 83 90 83 90 115 watts 

Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No:i-Circuit Resistancestvg aut Ces rd ce cite. ie itelengictel haneiatepate a ale 15000 max ohms 


® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

4 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 60 Mc. Requires Small four-contact 

8 30B socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. OUTLINE 46, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830B 
is used principally for renewal purposes. 


FILAMENT! VOLTAGE (AC/DO) U0 8 0 2s )sc ee ROR eros iatelatiane eavrcetls sas o's. Searel eae 10 volts 
PILAMONT CURRENT ica serine ical ile onleretnmiiate testeos age ve cuchen chore renee iota 2 amperes 
AMPBUIFICATIONLE ACTOR. Rie Sich ls crciare 3: a,c tatelovete Biel ells elena eae slleyes avez elereuells 25 
DirEcT INTERELECTRODE CAPACITANCES: 
Grids hatte eres his ood rehab Ris shinestaite tere ean loca (ae ote cae ener HESSD: oHictierra MORIN eg 11 pul 
Grid) to: filament ene ek ole INS ele a Rua ee ira de Geter a 6 Loa li gett) aig 5 pul 
Plate to lament aa Mol rE Aas a5 ole sical vedage oe lelahene @ Rieu abet eng ee 1.8 pul 
‘ : Class B Class C 
Maximum CCS Ratings: Modulator Telegraphy 
DC PLATE VOLTAGE... 2... cece cece ee cece cece eccrine 1000 max 1000 max volts 
DC: GRID V OUTAGE ee ais elt sate ete tata tal attiet aaa —_—— -300 max volts 
DC PEATE CURRENT GhiU ee oe ead tances eo siecle eeylede cstaianstae 150°" max 150 max ma 
DC GRIDIC URRENT IS Moi lolelecahapuieie wus csha Ui urtonehasenmitemel ated tans —_— 30 mar ma 
PLATE IND Ute ace See eR oop egal ( 4s anes Ie fol eeu 150°® max 150 maz watts 
PLATE DISSIPATION RGU aaeehiotceothedieviei bia hela esti asuolens 60 max 60 max watts 


® For maximum-signal conditions. 
® Averaged over any audio-frequency cycle of sine-wave form. 


TWIN BEAM POWER TUBE 


Heater-cathode type having mid- 
832A tapped heater used as rf power ampli- 


fier and oscillator. May be used with 

full input up to 200 Me. For operation 

at 250 Me, plate voltage and plate 
input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
Septar seven-contact socket and may be operated in any position. OUTLINE 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATER ARRANGEMENT Series Parallel 
Heatrir VOutTaGm (AC/DC)....... aiaise) eines Meisi cmbonere 12.6 6.3 volts 


MEPL FEL, MC UTRIREO NGL. ire Gal raee Ia cuedanetckaee ss AeA ap atin chances 0.8 1.6 amperes 
PHANSCONDUGDANGE (ach wnit)a Ae ra fee ea fe eae 3500 umhos 
} Mu-Facrokr, Grid No.2 to Grid No.1 (Each unit)**............., 6.5 
DirReEcT INTERELECTRODE CAPACITANCES (Hach unit): * 
CHEF Ol L COMI CE Rc seth, ico IMR Rox ere ote. oar ea el hicgcne wlele ete ee go 0.07 max ppl 
Grid No.1 to cathode, grid No.3, grid No.2, and heater 
TREC USER IR gee ok dosnt Ne es teee < ihcenbae, Maid baitorconte radianie coals 8.0 ppt 
Plate to cathode, grid No.3, grid No.2, and heater mid- 
A Ae SP 2, SR ay MIRE chap hav! Meira SE ch eae CP Alc) tbe 3.8 pul 
Grid No. 2 to cathode (including internal Grid-No. 2 by- 
PASSICAPACICON Mae ye see Prolene ce Gp teetern Eh aterebe bomen che latiewra «flea 65 up 


* Plate volts, 250; grid-No.2 volts, 135; plate milliamperes, 30. 


| *& Plate and grid-No.2 volts, 250; plate milliamperes, 30. 


° With external shield in plane of seal flange. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


|. Maximum Ratings: CCS ICAS 

Ce BESTA IC Rita ViO DA CGS alia shee 4. \e fed vie we tomlin Sshe hal esha aiis sere lot histee ee 600 max 600 max volts 
BOL CTRIDAON O22 VOL LACEY sls aos crm oe lghahs moet ah nash ems ote tie! Plek s 250 max 250 max volts 
BGR IED=IN OC: LGV OL TA GED Se vets ie wile tetera Sitynh aise so eueRaes Bitrate 6 ~175 max ~175 max volts 
POOL DAT Dy, CAUICR EIN T soo ocd cee, vie hy ele tere aMeiste se ocho a eslabans Boa 75 max 95 max ma 
BCG RID-N OL GURRENT, 2 iigis cise is ON ee Silgiere 4 ieleepe scala 6 max 6 max ma 
REAPER UN EU Eie Facer ce aay oc sie 0 eae Mane ee Ma oe nti ctor emexetstigs 39 22 max 36 max watts 
BIS N Ol LE NEU. otetate ie: Sante Shacals bicelles tb 1s a) oe tatenelrete Rogaine) aut 3.4 max 5 max watts 
BeeA REM LI ISSEP ATION 65 co tacdiscee ois ore 5 age RE Oe et ata aes Ut MADEN els LO mar 15 maz watts 

| PEAK HEATER-CATHODE VOLTAGE: é 
Heater negative with respect to cathode.............. 100 max 100 maz volts 
Heater positive with respect to cathode.............. 100 inax 100 max volts 


SUES 1 EME ESISIA TUSERES cian oto cle ah so'os auc, + cpanel ac iee elee Ph elie ace aad eto 200 mux 200 max °C 


Typical Operation: 


PCL ACE. VOLE BC ia, eles cos. 0 odebar am ata DURNebMme omens eB of los 2.4 alion bine ae A425) 600 :. 600 volts 
MEO CGTIG-INOce VOUALE @ occ cs bore ae gehen ite eo wlasce Ge, Sere) 200 = 200 200 volts 
Prom Series TEsistor Of... vie sieve comm «as 4) she sete elena a'ah0ls 14000 25000 20000 ohms 
RDG STIC- NOL IW GLGAZOG 5 15 15/4 ea a beter EL) wlohe deer -60 -65 -70 volts 
Brom Srid=N OL resistOr Ole eins... sos ake si sleis Series acc 25000 25000 23000 ohms 

| Peak RF Grid-No.1-to-Grid-No.1 Voltage............. 140 8150 160 volts 
DG OPIALEOUPLeN Gee. Has, oe bane) eee Flee sealers tlie 2 52 36 60 ma 
BORG TIGA=N 0.2) CUITEM tos bute sli otians uses ick aiaeae 8 1 16 16 20 ma 
DC Grig-NO. Current (Approx. sto Pee oo fis ak a cen 244-8 2.5 3 ma 
Ppriving POWernCAPPIOX.) ceils eae re Ghoul Set sie Mia se pict OF15 140.18 0.21 watt 
PowertOutput GAP pron.) Ge Oe 6c ae is teasiaiein ois o.aumns) #57 ears 16 17 26 watts 


Maximum Circuit Values (CCS or ICAS conditions): 


BE TIGS NO LeGircuitslVeSIStani COw scifi iiake isi cee cio we Veneataioy oictien cls (elleeberate tate feta Yectira, ahs 25000 max ohms 


$ Obtained preferably from separate source modulated along with the plate supply or from the modu- 


_ lated plate supply through series resistor of value shown. 


4 Cbtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: CCS ICAS 
REPL ATMO OUTAGE woul drcutereote ulreey patois tecttorsiietaviahanattulie fuvuehiabobowa 750 max 750 max volts 
DOG RID-N ODE VOLTAGE frit ce aie ile desketien shaanel hate kote a 250 max 250 max volts 
PGR TD IN GC. LOL E AG Hibs. fond wuspielel te niideoneienetonstanstekeich th okeuel -175 max ~175 max volts 
23 OCPLATE CURRENT tig ee woe ae ara sia Byra Val Brlaipallanl aha Nel Bice 90 max 115 max ma 
OAGRID-NO.1 MKOURRBNT 4 ol otic cet nts + dros aber shlaketoeily,larapa.s 6 max 6 max ma 
ATH) ENP UT tediicteee cece siete chess RNID) vo cadens uel duahonatentts abovagenens 86 max 50 max watts 
Br TTS= NOSZEI NEUES, fy. soso sche hone eiteod arte tos cNenape tal nace (ous ee ied 5 max 5 max watts 
SEA TH LISSTIPATION 6c tiioesache ols ak oWe oc xediere wie 's toio dese othe 15 max 20 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 100 maz 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
RULE TEMPERATURE, o) bce ceo reek clei DR UN ete 200 max 200 max °C 


Typical Operation: 
DC Plate Voltage......... @ ChateRa s 'e jal'e ote Perla shar onsen ahgnenene a 500 750 760 volts 


ees RCA Transmitinhoba — 


DO 'Grid=eNoi2i Voltages sias celoc dou tee ens cu see es sae 200 38200 200 volts 
From series resistor of.............06. Wes 21000 37000 25000 ohms 
DG: Grid-No,l. Voltaz6* i. 5 sciiecciiaamindes ne wewalaeee eine -65 -65 -50 volts 
From grid-No.1 resistor of. ............0cecceveeee 25000 23000 12500 ohms 
From cathode resistor oles ...6). ce veces acts ees 730 1000 550 ohms 
Peak RE Grid-No.1-to-Grid-No.1 Voltage............. 150 = 150 130 volts 
DCrPlate Current on vacant nee es ceed eae 72 48 65 ma 
DG Grid=No.2°C uFFent 25 iin wisic coh h tue clic ale ettlonets aisle neha 14 15 22 ma 
DG \Grid=-No. Current (A pprox.) .. 05. Se daececcwews ene 2.615278 4.0 ma 
Driving Power: (Approk.) © 3.5 si.0' 3c onic is Peeler he 0.18 0.19 0.24 watt 
Péwer Output CApproxs) hin oes oo tee nee eek ole 26 26 35 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance..............00-200% CACY Se aes Nee he 25000 max ohms 


® Obtained from separate source, from plate-voltage supply with a voltage divider, or from scrics 
resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up conditions. 
6 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or hy combination methods. 


TYPICAL CHARACTERISTICS 
EACH UNIT 


TYPE 832-A 

E¢=12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
GRID-N@2 VOLTS= 250 


# 
Ee 
2 
a 
@e 
a 
z 
: 
te) 
) 100 = 200-300 400 
PLATE VOLTS 
92CM-491072 


AVERAGE CHARACTERISTICS 


EACH UNIT 


io TYPE 832A Wiles) 
oe ee ete Te 
| -E¢=12.6 VOLTS 
~£ faa bea es SERIES HEATER ARRANGEMENT 
GRIO-N&2 VOLTS2250 
Spee 
aaa de ae ee ee ee 
| a ee ee 
| VT 


bi Sis aah epto ae ia 

pf | jt ait eels 
Gd BA 78 a ee ees) 
waa bi 

wa ee ae 


y= 


PLATE (14) OR GRID-N®2( ico) MILLIAMPERES 


ARS 


300 


ovate BE ey cena 4gi2T8 


°0 
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Technical Data 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os- 
cillator. May be used with full input 
up to 30 Mc with natural cooling (20 
Mc with forced-air cooling), and with reduced input up to 75 Mc. Class C Teleg- 
raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 


833A 


PIBAMENT VOULAGE (AC/DC) co... RE UE RED 6 PDOs ie RT Oe ree ces eins 10 volts 
ULM MMNG AQURMMNT «50. .-,:cintiey desi dibs cByEG tas Rb Yule PAE Gee eee mes 10 amperes 
PT APIGATION ACTORS 2. cu cigs os bos t cinders + + atubtiodch oh 3 ena 35 
D1REcT INTERELECTRODE CAPACITANCES: 

MS TIC ILO LDIALE Ais caitet tt ii Sede eras cian ANE t's <2 A Re ORE ries eae ate Be le 6.3 ry 4 

RTI CO MU ATNON G3. toed cgigc ett tuieacla eater Ae ak he ieee 12.3 put 

HIRO tOLMIAMENG eran ci eee Nant See cis a na he Mh Pin hides 8.5 put 
* Grid volts, -10; plate milliamperes, 200. 

AF POWER AMPLIFIER AND MODULATOR—Class B 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE) VOLTAGE . oa: c cess 3000 max 3300 max 4000 max 4000 max volts 
MAXIMUM-SIGNAL DC PLATE CuR- 

RENT OR tae cn seit nees 500 max 500 max 500 max 500 max ma 

MAXIMUMGSIGNAL PLATE INPUT®. 1125 max 1300 max 1600 max 1800 max watts 
PLATE DISSIPATION®........... 300 max 350 max 400 max 450 max watts 
Typical Operation (Values are for two tubes): 
DC Plate Voltage.............. 3000 3300 4000 4000 volts 
DC Grid Voltagef............. -70 -80 -100 -100 volts 
Peak AF Grid-to-Grid Voltage... 400 440 480 510 volts 
Zero-Signal DC Plate Current.... 100 100 100 100 ma 
Maximum-Signal DC Plate Cur- 

PONG co Meh t hus dese oda teogst 750 780 800 900 ma 
Effective Load Resistance (Plate 

to plate) ant. wht wie gts. 9500 10500 12000 11000 ohms 
Maximum-Signal Driving Power 

CAPBTOS.) Bien. Ss ae deo 20 30 29 38 watts 
Maximum-Signal Power Output 

(Approk,) we siiceucs Shs ealtien as 1650 1900 2400 2700 watts 


® Averaged over any audio-frequency cycle of sine-wave form. 


+ For ac filament supply. 


AVERAGE PLATE CHARACTERISTICS 


PLATE AMPE 


TYPE 833-A 
Eg = iO VOLTS AC 


4900 
O2CM- 6196T 


2000 2500 
PLATE VOLTS (Ep) 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Natural Cooling Forced-Air Cooling 
Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE..........-. 2500 max 3000 max 3000 mac 4000 max volts 
DC GRID VOLTAGE............- —500 maz -500 max -500 mar -500 max volts 
DC PLATE CURRENT........... 400 max 400 maz 450 max 450 maz ma 
DC Grip CURRENT............ 100 mec 100 max 100 mar 100 max ma 
PHATE INBUTAG . Nou intels cee eeee 835 mac 1000 max 1250 mar 1800 mur watts 
PLATE DISSIPATION. ........... 200 max 250 max 270 max 350 max watts 
Typical Operation: 
DC Plate Voltage ys oii) ae ia ee ane 2500 3000 3000 4000 volts 
DC Grid Voltage dy. 2s. ees +) -300 -240 -300 -325 volts 
From grid resistor of........ 4000 3400 3600 3600 ohms 
Peak RF Grid Voltage.......... 460 410 490 520 volts 
DC'Plate Current?) 2... ae? 335 335 415 450 ma 
DC Grid Current (Approx.)..... hs 70 85 90 ma 
Driving Power (Approx.)....... 30 26 eh 42 watts 
Power Output (Approx.)........ 635 800 1000 1500 watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Closs C FM Telephony 
Natural Cooling Forced-Air Cooling 

Maximum Ratings: CCS ICAS CCS ICAS 
DC PLATE VOLTAGE...... 60.5.5 3000 nae 3300 max 4000 mua.c 4000 max volts 
DC Grip VOLTAGE............. ~500 ma. -500 maz ~500 mace -500 mace volts 
DC PLate Current. 0. pact: 500 max 500 max 590 mur 500 mar ma 
DC GRID CURRENT). seein aes 100 mar 100 mac 100 mar 100 max ma 
PUATE INPUT Se eyes ols oes letates 1250 mar 1500 mas 1800 max 2000 max watts 
PLATE DISSIPATION............- 300 mac 350 max 400 mac 450 ma.c watts 
Typical Operation: 
DCrPlate; Veltage eee eset 2250 3000 3000 4000 4000 volts 
DC'Grid Voltage®’ .........NNh. -125 -200 -155 -200 -225 volts 

From grid resistor of....... 1500 3600 2150 2650 2400 ohms 

From cathode resistor of.... 235 425 270 380 380 ohms 
Peak RF Grid Voltage......... 300 360 350 375 415 volts 
DG'Plate Current............. 445 415 500 450 500 ma 
DC Grid Current (Approx.).... 85 55 70 75 95 ma 
Driving Power (Approx.)...... 2a 20 25 26 35 watts 
Power Output (Approx.)..... 780 100C 1150 1440 1600 watts 


* Obtained from fixed RIN by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 833A requires special mounting and may be operated in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. OUTLINE 58, Outlines Section. 

For operation with natural cooling at 50 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Me, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-inch- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re- 
quired to limit the temperature between these seals to 145°C. 

When the 833-A is used in the final amplifier or a preceding stage of a trans- 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at least -90 volts should be used. 

Plate shows an orange-red color when tube is operated at maximum CCS or 
ICAS ratings. 
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TYPICAL CHARACTERISTICS 


TYPE B33-A 
Eg =lO VOLTS AC 


0 400 800 1200 1600 
PLATE VOLTS 
92CN~6I97TT 


POWER TRIODE 


Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- 83 4. 
lator. May be used with full input up 
to 100 Me. For operation at 170 Me, 
plate voltage and plate input should 
be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 
Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 
socket and muy he operated in vertical position only, base up or down. OUTLINE 47, 
Outlines Section. Plate shows an orange-red color when tube is operated at maxi- 
mum CCS ratings. 


PILAMENTS VOLTAGE CAGC/DC)rckiat letiieicte aetien. foncus ty amare Manel p std wie tg 7.6 volta 
PIGAMPN TN CURRENT jevan cuisine pram beset Wsten ering namie) gc) Soe iialy, lM aise ll 3.1 amperes 
FA MPLIFICA TIONS ACTOR oN fics Abate uct cutbles boss dicoMley Siren ews eO sia CoA See elieua fudls onde aus nae mule 10.6 
DireEcT INTERELECTRODB CAPACITANCES: 

ESTIGECOCD Ia te’ .ne Nay eos ha Neri gueen iba tit Ate Co Nea lu ances eT AN 2.4 put 

STIG ALOMAR INGE te Wuecie they) ulate Mie lavas revi La) tye ecu naar Mr TA fee ppl 

PIG CE COR IE MOM Ei cai tscteiras ys arsed os oe oR Rea CR Fo 0.6 pul 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
BD CSS PEGA GV OTL TAG Bien ctic! c/s syleasncnbo ot tulip ci viaiets AU aiatirenccu take nce MCL a Nia SUN EY hc 1250 max volts 
1) CHG RID EV OLTAGH Wr fh orate: Ee ten iikin.s Rodeos ch Gone ene ae ees Mea nore atraheaau ats -400 max volts 
DD GUPUATE CORRDN Tn. 2156 0 thicut sen aml Cane raiicdea abuya we eee eaare AMGEN dhicl et Ue ae lal ales 100 maz ma 
PI CrGRID CURRENT re ie ORR oy ice Beant Ua en Nemeth (oa toulets cll erat stem 20 max ma 
PEA TESOL INPUT oy tote meen itis seta ch BAIA sh WA co MIE le OY Ral tte Aa RRP MEARE | ae 126 mar watts 
PATE UL ISSID ATION DG use to iia ey Wve Bade hl Aue cet alate aay Ue AAU eum Sal hy ats 50 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 835 
input up to 100 Mc. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
52, Outlines Section. Direct interelectrode ca- 
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pacitances: grid to plate, 9.25 wyaf; grid to filament, 6 vuf; plate to filament, 5 auf. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. Except for interelectrode capac- 
itances, the 835 is identical with DISCONTINUED type 211. The 835 is a DISCONTINUED type 


listed for reference only. 
HALF-WAVE 
VACUUM RECTIFIER 


Heater-cathode type having two 

8 3 & cathodes used in power supply of 

transmitting and industrial equip- 

ment. Maximum peak inverse plate 

volts, 5000; maximum average plate 

amperes, 0.25. Requires Small four-contact socket and may be operated in any 

position. OUTLINE 44, Outlines Section. The 836 has two separate cathodes, each of 

which is connected to its respective heater terminal. Plate-circuit return should be 
made to the mid-tap of the heater transformer. 


HBATBA VOLTAGR (AGC)? oo os 5s a bucttdane yeaa es era eee enna s Pewee 2.5 volts 
HBATBR CURRENT os oye.5 nec clas heen ak ee ale ol ses Uae 5.0 amperes 
HALF-WAVE RECTIFIER 

Maximum Ratings: 

PeAK INVERSE PLATE VOLTAGES: cis 16. GR eel. ethics eee oe 5000 max volts 

PLATE CURRENT: 
POO cS 0s bie ne ND eee eS ie Sar tis aha Saye eae eee 1 max ampere 
AVMREE Fic G6 56 hc oe nc hte eT aso eee re ad tie ees ais 0.25 max ampere 
Fault, for duration of 0.1 second maximum..............000 cee e eee 5 max amperes 


° Heater voltage should be applied approximately 40 seconds before the application of plate voltage. 


BEAM POWER TUBE 


Heater-cathode type used as rf 

8 3 7 power amplifier and oscillator. May be 

used with full input up to 20 Mc. For 

operation at 40 Mc, plate voltage and 

plate input should be reduced to 76 

per cent of maximum ratings; at 60 Mc, to 62 per cent. Class C Telegraphy maxi- 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be operated in any position. OUTLINE 34, Outlines Section, except has no 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 


HBATER VOLTAGE! (AG/DG) 1 2 SUS Te aes Pe ee 12.6 volts 
HBATER CURRENT? 20) e ink ee ae OE LT Ce ane ties eiteoc oe 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 24 milliamperes) .............. 3400 umhos 
DirEcT INTERELECTRODE CAPACITANCES: ‘ 
Grid-No.1 to plate (With external shielding)......................05. 0.20 maz pf 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, and heater. . . 16 pul 
Plate to cathode, grid No.3, grid No.2, internal shield, and heater...... 10 put 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
ond 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DG PLATR. VOUTAGEH Hs vice eens Bie chet OREN bso tea ein tal cece ieee eos 500 wnax volts 
DC: Grip-NOS-VOUTAGRH cite ictus ood cdclinuads Gxthe tate Gat outa) loi areas nels 200 max volts 
DC GRrid-NO.2: V OUTAGE «2.5 sain ste hoe Pardee aeononet Paeeeee tahoe ow) oucie ere eceyh nc 200 max volts 
DO GRIBNGiIYVOLTAGR OG ili ck cee ce ae Oe Cate Le Oy Rete orate -200 max volts 
DC PLATS. CURRENTS 2.55 poy ieta re trate a shcieettets Win ated etede ata nels Wr CIS e « idase re 80 max ma 
DC GRIGsNG:L CURRENT. ea hace ele baie ee ates eed ove aan idee eas 8 max ma 
PLATE. INPUTS 5 hole une dade cg oie A RS bee Cee eT eres the 32 max watts 
GRID-NG.SSINEOT § Woo ccc lo ee ee eee POUT EEE Dh aC sto an etereit 5 maz watts 
GRIBSNG.2INPORES OF. Oe Oe ee ee ted ae vine tah talte claro ees 8 max watts 
PLATS DISSIPATION 6 +44 5. SEE ae eee eed ees Gathers 33 12 maz watts 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. .............0.. Mae ke bo ener 100 maz volts 

Heater positive with respect to cathode................. Vem eure tie heres 100 maz volts 
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FILAMENT VOLTAGE (AC/DC) 


_ FILAMENT CURRENT 
Grid to plate 


Plate to filament 


aon echnical Data = 


phos)! sas 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 120 Mc. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. OUTLINE 
52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


a telin Dells oy seiehieneie! wy (es (9.16) 6,98! 9: 9 10. gel ea oleae ea 6 ee bie) #6 8 ene ee Gee ee ce 


DIRECT INTERELECTRODB CAPACITANCES: 


Pe PB AFF cs) ONL8) Sl ae Geo 8 ye ee leiuet vise) ehe pee Gr. lek ei -0 & 0) wie: 8 \ehie Lewes eel le vere @) @, 10), 9 (ee 


Grid to filament. .... 


coe ew ee meee meee ee een eneeeoereeeeeeeeseeereesrseoersesn 


Class B 
Modulator 


id ase euallyal late arahaee aa oeeyel lita gues 1250 max 


5 Bai S-aulphe Sagat oy Soak MR a aI co 175°? max 


CC 


RRR AS. Settee gr cotta shetire, TO at 220°® max 
a ahacte Ms deste sce We ARR carted cae aay a 100° max 
© For maximum-signal conditions. 

® Averaged over any audio-frequency cycle of sine-wave form. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 6 Mc and with reduced 
input up to 30 Mc. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins land 4 in vertical plane. OUTLINB 32, Out- 
lines Section. Filament volts (ac/dc), 7.5; am- 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator. Requires 
Small four-contact socket and may be operated 
in vertical position with base down, or in hori- 
zontal position with pings 1 and 4 in vertical 
plane. OUTLINE 32, Outlines Section. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Direct inter- 
electrode capacitances: grid to plate, 6.4 puf; 
grid to filament, 3.2 yuuf; plate to filament, 2.6 


Ce 


838 


10 volts 
8.26 amperes 
1.8 put 
6.0 pul 
4.0 pul 
Class C 
Telegraphy 
1250 max volts 
-400 max volts 
175 maz me 
70 max ma 
220 max watts 
100 maz watts 


841 


peres, 1.25. Direct interelectrode capacitances: grid to plate, 7.5 uyf; grid to filament, 4.0 yuf; plate to 
filament, 2.6 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate 
volts, 450 maz; de grid volts, ~-200 maz; de plate ma., 60 max; de grid ma., 20 maz; plate input, 27 maz 
watts; plate dissipation, 15 maz watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 841 is a DISCONTINUED type listed for reference only. 


842 


puf. Maximum CCS ratings‘ as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 max; plate dissipation, 12 maz watts. Plate shows no color when tube is operated at maximum 


CCS ratings. The 842 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Heater-cathode type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 6 Mc and with reduced input up to 
30 Me. Requires Small five-contact socket 
and may be operated in any position. OUTLINE 
32, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, 2.5. Direct interelectrode capaci- 
tances: grid to plate, 3.9 uuf; grid to cathode 
and heater, 4 uuf; plate to cathode and heater, 
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2.6 pat. Maximum CCS ratings es RF POWER AMPLIFIER’ AND OSCILLATOR: dc plete volts, 
4§0 maz; de grid volts, -290 maz; de plate milligmperee, 40 max; de grid milliamperes, 7.6 max; plate 
input, 18 max watts; plate dissipation, Th max watts; pesk heater-cathode volts, = 45 mary. Plate shows 
no color when tube is operated at maximum CCS ratings. The 843 ie a DISCONTINUED type listed 
for reference only. 


POWER TRIODE r 


g 4 5 Thoriated-tungsten-filament type 

used as af power amplifier and modu- 

lator. Class AB; maximum CCS plate 

dissipation, 100 watts. Requires Jum- 

bo four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins | 

and 3 in vertical plane. OUTLINE 52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


G 


FILAMENT’ VOLTAGH (AC/DC) 0) Pk oe cae h be bok ba das Se ee 10 volts 
FILAMENT) CURRENTS Ys. Se eRe eS aces iE Serd on le SU une edie ne bsp aetiela 3.25 amperes 
AMPLIFICATION WACTOR diet omtbaitn a cosa cheney aii wieialacieeverarera sie ora.e ¢ rg 528 
DIRECT INTBRELECTRODE CAPACITANCES: 
Grid: tolplatese i aia een) EONS ha al oui dea ime Ree read ean wlad ek ot dee 12.1 pul 
GridittoMilament Aeterna itl Cad eea paelot eg Rate ai estore Mien eee 5.0 put 
Plate 'to-filament 5 t) deta HMR ne kee NU cnn ta rata aia 5.0 pul 
AF POWER AMPLIFIER AND MODULATOR—Class AB) 
Maximum CCS Ratings: 
WOYPLATH 'VOLTAGB Ue) Gee ee es Pe elite oe DORN OUR: Sa. 1250 max volts 
D Ci GRID) VOLTAGES, 206 iii) Centralia tality tea, MORLS ee ver ees TP USER Unni -400 max volts 
DC PLATE CURRENT...... ML Pert ea LN RMS GARY Ch ESC one TAN cael acl CREAR RH 120 max ma 
PLATB INPUT oo ieee ci ORS Ba) MR Qe aad: ce ean Cesar fae ene Met, 150 max watts 
PLATE DISSIPATION..... anihtopai ahie abetted) Lin PAR MefERR Ge a Ridiias acl Wl Mi a amis 100 max watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Mc and with reduced 

849 input up to 30 Mc. Tube may be operated in 
vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 
Maximum over-all length, 14% inches; maxi- 
mum diameter, 414 inches. Filament volts 

(ac/dc), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 yyf; grid to filament, 17 puf; 
plate to filament, 3 uuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de 
plate volts, 2500 maz; de grid volts, -500 maz; dc plate amperes, 0.35 maz; dc grid amperes, 0.125 maz; 
plate input,.875 maz watts; plate dissipation, 400 maz watts. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Mc. Requires Jumbo four-contact 
socket and may be operated in vertical position 

8 50 with base up or down, or in horizontal position 

with pins 1 and 3 in vertical plane. OUTLINE 53, 

Outlines Section. Filament volts (ac/dc), 10; 

amperes, 8.25. Direct interelectrode capaci- 

tances: grid No.1 to plate (with external shield- 

ing), 0.25 maz uf; grid No.1 to filament and grid No.2, 17 puf; plate to filament and grid No.2, 25 put. 

Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1250 maz ; 

de grid-No.2 volts, 400 maz; dc grid-No. 1 volts, -400 max; de plate milliamperes, 175 maz dc; grid- 

No. 1 milliamperes, 40 maz; plate input, 220 max watts; grid-No.2 input, 10 maz watts; plate dissipa- 

tion, 100 maz watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. The 850 is a DISCONTINUED type listed for reference only. 
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POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with fullinput up to3 Mc and with reduced in- 
put up to 15 Mc. Tube may be operated in ver- 
tical position with filament end up, or in hori- 
zontal position with plate in vertical plane. 
Maximum over-all length, 17-5/8 inches; maxi- 
mum diameter, 6-1/8 inches. Filament volts 


851 


(ac/dc), 11.0; amperes, 15.5. Direct interelectrode capacitances: grid to plate, 47 uuf; grid to filament, 
25.5 put; plate to filament, 4.5 yuf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL- 
LATOR: de plate volts, 2500 maz; de grid volts, -500 max; de plate amperes, 1 maz; de grid amperes, 
0.2 maz; plate input, 2500 maz watts; plate dissipation, 750 max watts. The 851 isa DISCONTINUED 
type listed for reference only. 


FILAMENT VOLTAGE (AC/DC) 
FILAMENT CURRENT...... 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) 
AMPLIFICATION FACTOR... 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Mc. For operation at 
60 Mc, plate voltage and plate input should be 
reduced to 75 per cent of maximum ratings; at 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be operated in vertical 
position only, base down. OUTLINE 57, Outlines 
Section. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


© 0) a) 8) we) 16 eye o! eptaitelgta) ya (ol eles. whe 0 éileie fenisimal @,j0(le. auntie em elbalie 
au bife) le: (el Rie) fe) eis) ‘9 le) 9).8 18) dive 1éile; a) 0) 0503p) 9 1uhisi 99) 88" (0, Je,Jeu 0) 10) 6; ed, “Sp 8018 
[ere ey ere emt vat 5 ont MA TPC 


Pita 4.) abe silo im. COR g cole s a twi'ei (8) e)\'s) br '9) 8) 8) 9 c0).0), 8110 w 16 i9) (bv SO Pride re ace} 


DIRECT INTERELECTRODE CAPACITANCES: 
Grid No.1 to plate (With external shielding)... .......... cece eee aes 


Grid No.1 to filament and grid No.2 


oa) Dee Men @ O1b) et fe) eo) WO) ewe te foo 8 8 @ [6 W.[05 lo cole. 


Plate to filament and grid No.2.............. cece eee ceee Galprebeaal ies. 
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RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Moximum CCS Ratings: 


DC PLATE VOLTAGE..... 
DC Grip-No.2 VOLTAGE. 
DC Grip-No.1 VOLTAGE. 
DC PLATE CURRENT..... 


DC Grip-No.1 CURRENT 


PLATS INPUT. Glee ciee oe ste 
Grip-No.2 IneuT........ 
PLATE DISSIPATION....... 


Go_ BASE 
i} BLADE 


and 


RF POWER AMPLIFIER—Class C FM Telephony 


« 0 eo (0 @ e)-0) ale ep e pie wiele w 0)e) « «ale ee -0\ #6. le) eeteyele@lei ete efeh.0, « 


Og) Jp: ap llel 8: (ey O.peusp) Les'# (enlel Ol, Sues ON ew web wie Ce aL ele: Bilas: )eleulW) a” le; s:y 9! 16, Na) 16 


wb) 0) altel @) ia: o el olel em ie Mrapreid b)6 a TQ ipeOrimn ele Lee Sy @Llelinite ie. (a. 6/ elm ve! is ieee 


aie 60 -@ 4,0) © © ele 0s 6) R04 ae moO ce) e' (08 <a: far 610. '8 (6) 1 ella: ©. 8 0) oe 0p 


oor eee eer rere ree reese eee eee e reer reese reve oens 


a 0 0B O10 pe) whew ets o otis bake © (0) 00: 4: viene s:/yece lo) 0 0 6 0 6 8 8 0 4 8 8 


POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf amplifier and oscillator up to 60 Mc. Maxi- 
mum over-all length, 17-7/32 inches; maximum 
radius, 6-5/8 inches. Filament volts (ac/dc), 11; 
amperes, 10. Direct interelectrode capacitances: 
grid No.1 to plate (with external shield), 0.1 
max pul; grid No.1 to filament and grid No.2, 
14 pul; plate to Nlament and yrid No.2, 11 puff. 
Naxitoum CCS ratings as REF POWLR AM- 


3000 maz 
500 max 
—800 max 
150 maz 
40 max 
300 maz 
10 maz 
100 max 


861 


volts 
amperes 
umhos 


pul 
ppl 
ppl 


PLUIFIBR AND OSCILLATOR: de plate volts, 3500 mar; de grid-No.2 volts, 745 mac; de grid-No.1 
volts, -1000 mac; de plate ma., 350 maz; de grid-No.1 ma., 75 maz; plate input, 1200 maz watts; grid- 
No.2 input, 35 max watts; plate dissipation, 400 max watts. The 861 is a DISCONTINUED type listed 


for reference only. 
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POWER TETRODE 


Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 60 Mc. OUTLINE 34, Outlines Section. Fil- 

86 5 ament volts (ac/dc), 7.5; amperes, 2. Direct in- 
terelectrode capacitances: grid No.1 to plate 

(with external shield), 0.1 uuf; grid No.1 to fila- 

ment and grid No.2, 8.5 maz uuf; plate to fila- 

ment and grid No.2, 8 uuf. Maximum CCS 

ratings as RF POWER AMPLIFIER AND 

OSCILLATOR: dc plate volts, 750 maz; de grid-No.2 volts, 175 maz; de grid-No.1 volts, -200 maz; 
dc plate ma., 60 maz; de grid-No.1 ma., 15 maz; plate input, 45 maz watts; grid-No.2 input, 3 maz 
watts; plate dissipation, 15 max watts. The 865 is a DISCONTINUED type listed for reference only. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
866A power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; at maxi- Analy) 
mum average anode amperes, 0.25. Re- 
quires Small four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 43, Outlines Section. 


FILAMENT VOLTAGECAC)? Si ala cleo ban a BPE alae teelen Mae em been mie rae 2.5 volts 
FILAMENT CURRENT 00.50 s(c<05 css bce da tee os, Deep eis sek eletat a gs Oe are avain ine a maiene 5.0 amperes 
PRAK Tuss VOLTAGE Drop (Approx.) ls occ c a cc ss acein se oe eae ore 15 volts 
* Filament voltage must be applied at least 15 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings, (For power-supply frequency of 60 cps): 
PEAK INVERSE ANODE VOLTAGE.............. 2500 max 5000 max 10000 maz volts 
ANODE CURRENT: 
Peak 23.55: See Shoe te ie eS ae 2 max 1 max 1 maz amperes 
Average” S36 reef i 8e SPER ME Sea eee 0.5 max 0.25 max 0.25 maz ampere 
Fault, for duration of 0.1 second maximum . 20 max 20 max 20 maz amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® . 20 to 80 20 to 70 20 to 60 °C 


* Averaged over any interval of 30 seconds maximum. 
@ Operation at 40° « 5°C is recommended. 


RATE OF RISE OF CONDENSED - 
MERCURY TEMPERATURE 


TYPE 866A 


TEMPERATURE RISE 
OF CONDENSED MERCURY 


ABOVE AMBIENT TEMPERATURE - °C 


re) $ 10 15 20 25 30 


HEATING TIME-MINUTES 
92cs-9028T! 
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eee Or ee Technical Data 


Operating Valves: 


peer eG rents Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to See. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eay Tay Pde 


In-Phase Operation 


7000° 3200 0.25 0.8 
Half-Wave Single-Phase... 57 35004 1600 0.25 0.4 
17009 800 0.50 0.4 
3500® 3200 0.5 1.6 
Full-Wave Single-Phase... 58 17004 1600 0.5 0.8 
800° 800 1.0 0.8 
7000® 6400 0.5 3.2 
Series Single-Phase....... 59 35004 3200 0.5 1.6 
1700° 1600 1.0 1.6 
4000° 4800 0.75 3.6 
Half-Wave Three-Phase... 60 20004 2400 30.75 1.8 
10002 1200 1.5 1.8 
Quadrature Operation 
4000°® 4800 1.5 Tae 
Parallel Three-Phase...... 61 20004 2400 1.5 3.6 
10009 1200 3.0 3.6 
4000° 9600 0.75 ee 
Series Three-Phase...... ir 62 20004 4800 0.75 3.6 
1000° 2400 1.5 3.6 
3500° 4500 0.91* 1.08 4.05* 4.58 
Half-Wave Four-Phase.... 63 17004 2300 0.91* 1.08 2.07* 2.38 
8002 1100 1,.82* 2.08 1.98* §2:28 
3500° 4800 0.95* 1.08 4.60* 4.88 
Half-Wave Six-Phase..... 64 17004 2400 0.95* 1.08 2.30* 2.498 
800° 1200 1.90* 2.08 2.28* 2.48 


*For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. 


“For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 
ampere. 


° For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 
* Resistive load. ® Inductive load. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Coated-filament type used in 
power supply of transmitting and in- 8 7 2A 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base 
down. OUTLINE 54, Outlines Section. 


MIDAMENT VOLTAGE (AC) cnc; ck koe Cot ree eR ee. ilo ee 5.0 volts 

FILAMENT CURRENT f0 ohio. Peet. SAM sb viewers otitis Er ee 7.6 amperes 

Pmak TUBE VOLTAGE Drop (Approx.)...........0 0c cc cece cece eee ee eaes 10 volts 

° Filament voltage must be applied at least 30 seconds before the application of anode voltage. 
HALF-WAVE RECTIFIER 

Maximum Ratings, (For power-supply frequency of 60 cpa) : 

Peak INVERSE ANODE VOLTAGE................000ceeee 5000 max 10000 max volts 


RCA Transmitting Tubes 


ANODE CURRENT: 


Peak oid. oie esis ee oe etthe cof HU aenane eat aeean ravaticl suey 5 max 5 max amperes 

A VOLARA Gives ios 5 3c aedahols weione non en tae ts et etter) 1.25 maz 1.25 maz amperes 

Fault, for duration of 0.2 second maximum ............ 50 maz 50 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE® ........... 20 to 70 20 to 60 M4 


46 Averaged over any interval of 15 seconds maximum. 
® Operation at 40° + 5°C is recommended. 


Operating Values: 


Circuit Maz. Trans. Approx. DC Maz. DC Maz. DC 
(For circuit figures, refer to Sec. Volts Output Volts Output Output KW 
Rectifier Considerations (RMS) To Filter Amperes To Filter 
Section) Fig. E Eav Tay Pac 


In-Phase Operation 


, 7000° 3200 1.25 4,0 
Half-Wave Single-Phase... 57 3500° 1600 1,25 2.0 
3500° 3200 2.5 8.0 
Full-Wave Single-Phase... 58 17004 1604 2.5 4.0 
7000° 6400 2.5 16.0 
Series Single-Phase....... 59 35004 3200 2.5 8.0 
4000 4800 3.75 18.0 
Half-Wave Three-Phase... 60 20004 2400 3.75 9.0 
Quadrature Operation 
4000® 4800 7.5 36:0 
Parallel Three-Phase...... 61 2000* 2400 7.5 18.0 
4000° 9600 3.75 36.0 
Series Three-Phase....... 62 2000° 4800 3.75 18.0 
3500° 4500 4.5* 5.08 20.0* 22.68 
Half-Wave Four-Phase.... 63 1700¢ 2250 4.5* 5.08 10.0* 11.28 
3500° 4800 4,.75* 5.08 22.8* 24.08 
Half-Wave Six-Phase..... 64 17004 2400 4.75* 5.08 11.4* 12.08 
® For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 
“ For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 
* Resistive load. ® Inductive load. 


RATE OF RISE OF CONDENSED - 
MERCURY TEMPERATURE 


eipenere we ylolin jaa 


20 


°c 


TEMPERATURE RISE 
OF CONDENSED MERCURY 
ABOVE AMBIENT TEMPERATURE - 


0 10 2 


HEATING TIME - MINUTES 
92CS-9029T) 


30 40 


154 


pS REIS SCR AS PIE SE EES Tech nical Data (= serene nT REST A 


MEDIUM-MU TRIODE 


Acorn heater-cathode type used 
as af amplifier and as rf amplifier and 
oscillator at frequencies up to 600 Me. 955 
Class A, Amplifier maximum CCS 
plate dissipation (design-center value), 
VIEWEO FROM SHORT END = 1.6) Watts. Recuires Acorn five-contact 
‘socket and may be operated in any position. OUTLINE 2, Outlines Section. Plate 
‘shows no color when tube is operated at maximum CCS ratings. 


BEATHREVOLTAGE. (AC/DC) ois. 2). haha ee teed chet. ere CMe as OLE en Be 6.3 volts 
PRA TAGES URGENT 2 Mice ooh cyan cone ee eee nsdn t Sieh ae, Tn RE SEE ena et 0.15 ampere 
EA NSCONDUCTANCE? pig's coc kos nua, s Pay He Boras ts Retee ng oat te ee meitte aee 2200 umhos 
BAPLICICATIONMCAGTOR® |... oidessn mined hae, eae ote iar Tae Te aces cme wee yas 
DiRECT INTERELECTRODE CAPACITANCES: 
ASTI COS DIA CC SMM hci, eee Te te Oe ee att ae GM en) WM BU eat 1.3 pul 
Gria to cathode and heater... (4c sone ee ee cate cn a ee 1.0 pul 
Plate: tocathode and heater .7. Siders ol sole et re Ce ioe eee 0.4 pul 
° For dc plate volts, 250; de grid volts, —-7; plate resistance (Approx.), 11400 ohms; de plate amperes, 6.3. 


AF AMPLIFIER— Class A} 
‘/Maximum CCS Ratings, Design-Center Values: 


MERE UA TEC AVOL PACE smarts Soe eie, col mata. ae lacie A cishe oie de: atacore eto maeied Meets 250 max volts 
BEATE DISSIPATION ko Ve vonisc i 5 slain a I ee RU c senbig bee's 1.6 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ........... 0c. cc eee eee 80 max volts 
Heater positive with respect to cathode. ......... 0.0... eee ee ee es 80 max volts 


RF AMPLIFIER AND OSCILLATOR—Class C 
|) Maximum CCS Ratings, Design-Center Values: 


ESTATE) VOL TAG B08 05 ote MA ME PP s, ay SENY Sie OU: a RR a eget NS 180 maz volts 
ROME TA TE CURRENT oo so 6.id ee es SEEN cera vaued tan ae ES nS 8 max ma 
BCOEG RIT. CURRENT rit yee a eR coe abras Le R e Beath P Ue bool Bes 2 max ma 
| PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... ......... cece eee eee eee 80 max volts 
Heater positive with respect to cathode. ...... 0... cece eee eee eee 80 max volts 


MEDIUM-MU TRIODE 


Acorn coated-filament type used 
as rf power amplifier and oscillator at 95 8 A 


frequencies up to 350 Me. Class C 
Telegraphy maximum CCS plate dis- 


F- aie: ' 
VIEWED FROM SHORT END Sipation (design-center value), 0.6 


watt. Requires Acorn five-contact socket and may be operated in any position. 
OUTLINE 2, Outlines Section. Plate shows no color when tube is operated at maxi- 
mum CCS ratings. 


MECAMEN TO VWOLTAGE LG) Meta shit bss 8s RTI ob ete ae hee Denes 1.25 volts 
SET ESAMATON PeCs CHE RELIN Tope: ape ete ee tie hea ahs len wee you's Avie Arape oe Ay oc et aleciels Mee rate EL 0.10 ampere 
DirEcT INTERELECTRODE CAPACITANCES: 
ETIGECORDIA GC eee eee le knots its Gh hana tals ele cdiels Aiktrereboaeais ok haem Bolen bare 2.6 ppt 
Mer PiCL SLOMIULAITIOTL Gr iy oie ee waa e Gek Miata cee tome ete tert oot ore eee RR, Ge 0.45 ppt 
PAR CONCOAHLAINIOD Lita tad lB one ue ete orl tie, oteilcraes ei tetie UV carrelietg Te ee RT te 0.6 put 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 


RO EANTA TICS VOLTAGE errr oe ctr ete ee eater ate ete eee tig te 135 maz volts 
PUEORG RETIN TV OUTAGE ci cote iain toe he he at teh tata veations tea een ee -30 max volts 


— = RCA Transnitting Tubbs ————— 


DG FRATR GIR RENT Sito. Male 2 oh boraia tea aeunican Mate aoe yee eee ee aa oe ae 7 max ma 
BO GRID CURRIN 66.5. oc5 odin eicue pee cme GRMN Ale) cLeR Re are a Ree alan als 1 max ma 
PLATELINPUR 1000 rary orale atelohatvonnis Ss Eiveihetas eqatee apa es die Aver ayeeeeeeakbanie badass to 0.95 max watt 
PLATE) DISSIPATION 4 We cis serecejinelld Gielalae Qole's © eee Gara crete <laleare Gels Gayhd wars o's 0.6 max watt 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
For fixed-bias operation: ws seo 3 Mt sae ek bia oti bins ie-tivlee ore es ole les 0.1 max megohm 
For cathode-bias operation............c0ce0eceees Ly ES ANE Se rey wees id 0.5 max megohm 


POWER TRIODE 


Coated-filament type used as af power 
amplifier and modulator and as rf power ampli- 
fier and oscillator. May be used with full input 
up to 45 Mc and with reduced input up to 100 

1608 Me. Requires Small four-contact socket and 
may be mounted in vertical position with base 
down, or in horizontal position with pins 1 and 
4 in vertical plane. OUTLINE 32, Outlines Sec- 
tion. Filament volts (ac/dc), 2.5; amperes, 2.5. 

Direct interelectrode capacitances: grid to plate, 9 uuf; grid to filament, 8.6 uf; plate to filament, 3 uuf. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 425 maz; 
de grid volts, -200; maz de plate milliamperes, 95 maz; dc grid milliamperes, 25 maz; plate input, 40 maz 
watts; plate dissipation, 20 max watts. Plate shows no color when tube {is operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 


POWER PENTODE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 20 Mc and with reduced input up 
to 110 Mc. Requires Small five-contact socket 

1610 and may be operated in vertical position only, 

base up or down. OUTLINE 32, Outlines Section. 

Filament volts (ac/dc), 2.5; amperes, 1.75. 

Direct interelectrode capacitances: grid-No.1 

to plate, 1.2 wuf; grid No.1 to filament mid-tap, 

grid No.3, and grid No.2, 8.6 uuf; plate to filament mid-tap, grid No.3, and grid No.2, 13 uuf. Maximum 
CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 400 maz; de grid-No.2 
volts, 200 maz; de grid-No.1 volts, -100 maz; dc plate milliamperes, 30 saz; de grid-No.1 milliamperes, 
3 maz; plate input, 9 max watts; grid-No.2 input, 2 maz watts; plate dissipation, 6 maz watts. Plate 
shows no color when tube is operated at maximum CCS ratings. The 1610 is a DISCONTINUED type 
listed for reference only. 


POWER PENTODE 


Heater-cathode type having 
16] 3 metal shell used as rf power amplifier 


and oscillator. May be used with full 

input up to 45 Mc. For operation at 

60 Mc, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be operated in any position. OUTLINE 11, Outlines Section. 


HEATER -VOLTAGE (AC/DC) Stes. oo. ke ea ee ce calace cme cle smuenel tents cae 6.3 volts 
HBATER: CURREN TB. cocks og else eee 5 he dale Cee Re RO eens Ee 0.7 ampere 
TRANSCONDUCTANCE (For plate current of 31 milliamperes)............... 2500 umhos 
DiREcT INTERELECTRODE CAPACITANCES: 
Grid No.l to plate tis. he) ake don ci ee Dei ee Biialate snwece 0.26 ppt 
Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 6.5 ul 
Plate to cathode, grid No.3, grid No.2, shell, and heater.......... fe 13.5 ppl 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Meximum CCS Ratings: 
DC PLATE VOLTAGE......... ast eras halla efalate eeunptaleewtoter ata tahelebolte” shel ot aia eameneratane 850 maz volts 
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; Technical Data 


BCH SHID-IN Ose “VOLTAGE. frei ec athlete baie ioig ee eo hie estan cae 275 max volts 
SRICSRID-ING.2 VOLTAGE 5 OPTUS ioc oe cele ea caeve’ Prete al hao deg tal area '6h Be -100 max volts 
ce CATH CURRENT. «fe tn eR. Fee eae ee Fon Side Gteteate arerds Ce wiatertions 50 max ma 
DC Grip-No.1 CURRENT......... de OBES Te Kae FE We HA Feiege etoile eretars 5 max ma 
CRORE WE UPD EMEP ih eee cos cyennicieve, g0¢ vie onthe ete ma an Bete. hoe eee 17.5 max watts 
IRN Ole INPUTS: ofits cates oot. ova eet as ee eee Facade! veekie 2.5 max watts 
SCA TM ISSIPATION 8h: wach cove osc 4.8 anblale Male wile bob wet eM MO ate ie coake 10 max watts 
PEAK HBATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ rapaielatta\ ates te oa Craters 100 max volts 

Heater positive with respect to cathode. ............cccecccvcccccens 100 maz volts 


BEAM POWER TUBE 


Heater-cathode type having 
metal shell used as af power amplifier ] 6) 4 
and modulator and as rf power ampli- 
fier and oscillator. May be used with 
full input up to 80 Mc. For operation 
at 120 Me, plate voltage and plate input should be reduced to 75 per cent of maxi- 
mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 21, 
| Outlines Section. 


EATER VOLTAGE {AC/DC} ou Wa Siciece Gi Sed i oh ce ee see tua he’s 6.3 volts 
SOMATIC URINE oy cc etcda cas taste eetean otis ct iiovd & ols Wnidl ety igarmetvanonre stave ai 0.9 ampere 
TRANSCONDUCTANCE (For plate current of 72 milliamperes) .............+. 6050 umhos 
DIRECT INTERELECTRODE CAPACITANCES: 

SETI NOs dL CLOPDIATE fe eee Re ER ERICA ats foie “allo lata Ncatendre OR ates uname ato 0.4 max put 

Grid No.1 to cathode, grid No.3, grid No.2, shell, and heater.......... 10 put 

Plate to cathode, grid No.3, grid No.2, shell, and heater.............. 12 pal 

AF POWER AMPLIFIER AND MODULATOR—Class ABi 
| Maximum Ratings: CCS ICAS 

eA!) VODPAGH ete. ca rictitio ies fo oe cuts ese scbe 375 max 550 max volts 
Bet eeRIDHINO, am) VOLTAGE. 0. sce aidants < cated gtides Ge ose 300 max 400 max volts 
CSE LATE CUEREME io vias Coe nate tt ewes fete bee eb as 110 max 110 max ma 
SEMATIOUENPL Pie ee tee ae he care ee iia ante re nee cates 40 max 60 max watta 
RO COUNEUT rat. SG cee or oor Oe 3.5 max 3.5 maz watts 
SATE ISSIEARION cai ashe es te ee aa 21 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 200. max 200 max volts 

Heater positive with respect to cathode............... 200 maz. 200 maz volts 
Typical Operation (Values are for 2 tubes): 
ee ee CO RVOLCA RE cas casts a nreanit tar betios s< pts veh uitelbanay-e shone 860 530 volts 
ROA a PiG= MO. GEN OIGALE on bots cus su ietausicis oles eveiecs susinene aes 270 340 volts 
MCE TIG=IN 0; be OLLBE Cis. nite Bevan cues a nec bag wise awake? See -36 volts 
Peak AF Grid-No.-1-to-Grid-No.1 Voltage.............. 45 72 volts 
ero-signal DC Plate Current. ..............c.0ccceeeee 88 60 ma 
Maximum-Signal DC Plate Current.................. 132 160 ma 
Maximum-Signal DC Grid-No.2 Current................ 15 20 ma 
Effective Load Resistance (Plate to plate)............... 6600 7200 ohms 
motatibarmonic Distortion... 0. 5.06.6. ssa ceuccccasece 73 2.5 per eent 
Maximum-Signal Power Output............... ccc eve eee 26.5 50 watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


ond 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: Cos ICAS 
A CL AUG oh? ler sli ie CEI Aig w oR dO’ 375 max 450 max volts 
Pe OF RIDAINO: 2 WV OUTAGE Uy oir oii slovoed ieielo shale a shevetaleve a 000 300 maz ‘300 max volts 
PC GRID-NO.1. VOLTAGB ss os) eniccecdees shatatwlieh bt préuale-diatevga -125 max -125 maz volts 
PCE LATED CURRENT i506 02 sia Vane 3 wate Ns fad DMP aG Whe BCD ape 110 maz 110 max ma 


157 


RCA Transmitting Tubes 


DC Griv-NO.L CURRENT fog can coho as ica k dao ana iene 5 max 
PLATS ENBUT TRE. wre dieac wen ue ohio ep ere allvard Waal taba. tap) 35 max 
GRID-NO2sTNRUT ees Sool alors ah eet Ne renee pre ; 3.5 max 
PLATE LIGBIBATION . & vulicu Ge uae atalino Sates eal ant asters 21 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 200 max 
Heater positive with respect to cathode.............. 200 max 
Typical Operation: 
fe Pinte Voltaged oi cure late Ma a le a 375 
DC 'Grid-No.2, Voltage? 05 ae ee ass ic eeructe te 250 
From) series resistor: Of.0s4 aac eicetasia vin nie eikie oe 12500 
DC Grid-No.l Voltages ea ts eect eee a ee —40 
From grid-No.! resistor of)... ween ok. cc Re ee te 20000 
FKromicathode: resistor ol ies Oe ee eae 425 
Peak _ RE’ Grid-No.l Voltage) Sy ia Ge ie idee be 61 
DG, Plate: Currents. 5) eRe eal ican ne ate Reece 80 
DGC. GrideNorZi Curren tio ts tee thee cae ioc aete 10 
DC Grid-No.1 Current (Approx.).............00c 0 0eues 2 
Driving: Power’ (Approx,) eee ee ee ee ee eee 0.1 
Power Output (Approx.) fe see ee ee ee 21 


5 max. 
46 max 
3.6 max 
25 max 


200 max 
200 max 


450 


0.15 
31 


ma 
watt 
watts 


* Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 


resistor of value shown. 


é Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 


HALF-WAVE VACUUM 
RECTIFIER 


Coated-filament type used in power supply 
of transmitting and industrial equipment. Re- 
quires a Small four-contact socket and may be 
operated in vertical position with base down, or 
in horizontal position with pins 1 and 4 in ver- 
tical plane. Maximum over-all length, 6-13/16 
inches; maximum diameter, 2-1/16 inches. Fil- 
ament volts (ac), 2.5; amperes, 5. Maximum 
CCS ratings as HALF-WAVE RECTIFIER: 


1616 


[jo 


“<@) 


g 


F 


peak inverse plate volts, 6000 maz; peak plate ma., 800 maz; average plate ma., 130 maz; fault amperes, 


2.56 max. The 1616 is a DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 45 Mc. For operation 
at 60 Mc, plate voltage and plate input should 
be reduced to 90 per cent of maximum ratings; 
at 90 Me, to 77 per cent. Requires Octal socket 
and may be operated in vertical position only, 
base down or up. OUTLINE 21, Outlines Section. 
The 1619 is used principally for renewal pur- 
poses. 


1619 


FILAMENT: VOLTAGH* (AC/DC) areas sit eer Oe eee a ie 
FIVAMENT CURRENT Sign ie, Bape oh dale Heitor ean, Soh cone cece ciate te ahee eee 
TRANSCONDUCTANCE (For plate current of 50 milliamperes) .............. 
DirEcT INTERELECTRODE CAPACITANCES: 
Grid Nosbibey plates sii hoo BN ea Role via aoe eae etn ie Wn tena amecia ee mee 
Grid No.1 to filament, grid No.3, grid No.2, and shell................ 
Plate to filament, grid No.3, grid No.2, and shell.................... 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum CCS Ratings: 


® Averaged over any audio-frequency cycle of sine-wave form. 
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volts 
amperes 
umhos © 


pul 
put 
put 


volts 
volts 
ma 
watts 
watts 
watts 


ms conan DCCIITLCAL Dn a ia ciasraccaincsaicaeseasniapacsaiapgatiamiana 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


TOME TAM BY OU TAG Bak anit ME an ReMi ee ne nag cn fo el bales To 400 max volts 
Gay LIS ON Or a VIOLIN ACES) eee he eek ted. atateiters chasse tie oiche: sie ear utar sneha shy chauc etal o's 300 max volts 
OC GRIDANOSL LV OL TAGE One Pie eine ae rau y he SORE rane mameenun ts. awd 4768 fathers (5 -1265 max volts 
DWCICLATH (CURRENT... Cneb ee Renita ei ee a Mie ME Re tk aie Aesth etek a) 2 7d max ma 
TO Cr Re RDS CeCe EP TE RING Bec Mic, nd world cts ik tai ait Ran corny ducmmcaehs Spas Sitio a coated cleemaney als 5 maz ma 
ER ca ew imk FAS Sata Bg oats ag aap RRR Ra aaa aI a Mer Pa cet Bt Bt eal Nata el 30 max watts 
CE RIDIN OTCLUN PUL Tee ten tee one Ber eres ote rae ce on NPA EE ROME nena 2 eve Se Oe 3.5 mar watts 
PUATEROISSIEATION Dota © or) eee ae, eet cent she deter eer relate ep elk eRI ONG 15 max watts 


Maximum Circuit Values: 
Gridanioul-Girliit ROSStanCe ances uted ais less tee lee aii ov ees ekomioene nie 25000 max ohms 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Mc and with reduced 
input up to 100 Mc. Requires-Small four- 
contact socket and may be operated in vertical 1623 
position with base down, or in horizontal posi- 
tion with pins 1 and 4 in vertical plane. OUTLINE 
44, Outhines Section. Filament volts (ac/dc), 
6.3; amperes, 2.5. Direct interelectrode capacitances: grid to plate, 6.7 uuf; grid to filament, 5.2 puf; 
plate to filament, 0.9 puf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 
de plate volts, 750 max; de grid volts, -200 maz; dc plate ma., 100 maz; dc grid ma., 25 maz; plate in- 
put, 75 mar watts; plate dissipation, 25 maz watts. Plate does not show color when tube is operated at 
maximum CCS ratings. Type 1623 isa DISCONTINUED type listed for reference only. 


BEAM POWER TUBE 


Coated-filament type used as rf power am- 
plifier and oscillator. May be used with full 
input up to 60 Mc. For operation at 80 Me, 
plate voltage and plate input should be reduced 
to 80 per cent of maximum ratings; at 125 Mc, 1624 
to 55 per cent. Requires Small five-contact 
socket and may be operated in vertical position 
only, base up or down. OUTLINE 34, Outlines 
Section, except has no bayonet pin. Plate shows 
no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur- 
poses. 


BICAME NTS VOLLAGE (AC/DC) mee ttn er hates ele eae wt Sot eMC rsa hee ee 2.8 volts 
EICAMENT IO URREN Teter eie ce ithe Sore CBE Seen retanen ns uBr eae 2.0 amperes 
TKANSCONDUCTANCE (For plate current of 50 milliamperes)............... 4000 umhos 
D1rRECT INTERELECTRODE CAPACITANCES: 

Grid No.1 to plate (With external shielding)........................ 0.25 max pul 

Grid No.1 to filament, grid No.3, and grid No.2..................... 11 put 

Plate to filament, grid'\No.3;and grid No.2 2. 260 0. ovale wl eben. . 135 pul 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 
ED EEA BVT AG Bing cla Latte soceuuet ul <1 cede calal Gat EIN Vela ehishehecrah ama heineotel ome Lehi eieceeeeMalis 600 max volts 
DCVGRID MO VOLTAG Bs tute se il Wepre dates aly alee. RW epi oat Min RCSL, AiG 300 max volts 
DCIGRID-NO; FE VOUTAGE ey hit pon Moan oe es ater eels PA pn ae tieabeat olen, Heine -200 max volts 
ORE EATELOURRENTIM Ace Rim datit. pee ne ate, Seu ean, Mra Pe MMR ANY ote OLY Pa 90 max ma 
DGCcGRIDEN D1) CURRENT ij eciieoi cies ini eran ACR eicairce TOME aang bine ROEDAY. 5 mas ma 
PEA TRNPENP UT a aie Nec sped ee Seca oe Pile RAS Nam ces dec aR A iM Ue RSL Fg kl D4 marx watts 
RDN OLLIE Teta eer a Riese iia G toe pe Cg Lk hor ni bare wate kt Tetahe 3.5 mac watts 
SCAT RS OTS EPA TRON ec. recat ee ema ortia, Guoe NIUE MR i enn ML Cec wat aN tooo ay 25 mac watts 
Maximum Circuit Values: 
eed OS SRE ir ae TU BIS CR NCO a: apa ciara: <hixcen 4 med Al ecctpetpaldyec ok bai oye alia oye eho oleae 8 25000 max ohms 


RCA Transmitting Tubes 


BEAM POWER TUBE 


Heater-cathode type used as af 

T 62 5 power amplifier and modulator and as 

rf power amplifier and oscillator. Re- 

quires Medium seven-contact socket 

and may be operated in any position. 

OUTLINE 34, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6; 
amperes, 0.45. Except for heater rating and base, this type is identical with type 807. 


POWER TRIODE 


Glass-octal heater-cathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Mc. For operation at 60 Mc, 
] 626 plate voltage and plate input should be reduced 
to 96 per cent of maximum ratings; at 90 Mc, 
to 93 per cent. Requires Octal socket and may 
be operated in any position. OUTLINE 19, Out- 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 


HBATER VOLTAGH (AC/DC)S9G ROR Lav a Pools Wrenn Meir ean. 5, 12.6 volts 
HEATER CURRENT ios) ceo R AD eT SRL ees anaes 0.25 ampere 
AMPLIFICATION) FACTOR 5820) % B. acount: CRE ee tis i ee Se 5 


Direct INTERELECTRODE CAPACITANCES: 
Grid: to, plate. iid Buh ss i a eed Gs te ee ees State GIG ere so a ela Ck tnek meatal 4.4 put 
Grid to cathode and heater ys pul 
Plate to cathode and, heater).4).3)o5c8 Uae eee ol boleh oe ee ee 3.0 buf 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


DC. PUATE VOLTAGR | sia cbetahinsts Sel loach Sha, eRIAie he ERROR Ae ae ee) rd ee 250 max volts 
DC GRIDLVOLTAGE 56.666 a ORs Rae ee isles, Se aac Meee -150 max volts 
DC PEATBIGURRENT « 5 5. fered sitiatate Ss etee ie osha tate se ola ieee AMIS ede eons 25 max ma 
DC GRID CURRENT) «|. snide a bal teen Oe ie ee Sa. ae 8 max me 
PLATE: INPUT 8 or 52 5 cis ce BE ee ele ea A at Be 6.25 maz watts 
PLATS. DISSIPATION 6:50.05 e725 RAR GRIN etik bac: rprrenielins e rece cl teen ae ceed iment: 5 max watts 
PBAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... ........... ccc cece eee ees 100 max volts 

Heater positive with respect to cathode. ............ 0. cee ee eee ee eee 100 max volts 


HIGH-MU TWIN TRIODE 


Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 

] 63 5 value, per plate), 3.watts. Requires Octal socket 
and may be operated in any position. OUTLINE 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 


HBbATER (VOLTAGE: (AC/DC) sis Aesreteis hase cle eusietons adore cal teiehe exaeinet nether eae 6.3 volts 
FIBA THR I CURRENT (oo osviscteis dcccorsiceaaard ars ecaustaresecentae tla tisiare eis mavcnacnta eens 0.6 


Maximum CCS Ratings: 


DOZPLATEL VOLTAGE aegis eter, incr ahr meds cece, ie hRON ONE Seee-e Ghoh ante. eicte scheint a aan 300 max volts 
PEAK PLATE CURRENT (Per plate)......... Gi ehel aus! elle Musioarenienrn ore ieistaeninetencrae 90 max ma 
PLATH DISSIPATION (Per plate)... coc ccc nc cucccaceenececens si titre ol Oat 3 max watts 
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a Technical Data 


PEAK HBATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode... .......... cc eee e eee ees Rie 90 max 
Heater positive with respect to cathode............ 0c cece eee ee ee eee 90 max 


Typical Operation, (Unless otherwise specified, values are for 2 units): 


DIG Plates VOILA Ge eet. skies Cie teyins.s soak chamebils.§ Gos Wonteta'e pelehdin e escerae 300 300 
BD eC TI eV OLCGMOR AMO oth ouiceis cfSNe 6 vals Ware eos a aoe ere 0 0 
Beak AR sGrid=GOrG Fide ViOlEAZE ot disks. cus Bis de bie aid am Ge eatin wiece pms hs 70 108¢ 
Merousienal lL Gabiate CUrrenty. «iis hel dca pintners ov anaes’ oie wieiwre 6.6 6.6 
Maximum-Signal DC Plate Current.................c000ceceeee 54 54 
Pea GFasCUurrents(E eriuUnit)y) use.aics omic d we Sarees Mes fice Paeeeleiells 38 39 
TAR Le“ SUDDEN PEON CO. escis sub Sue obbeomst aeaca ne ial namedue Re K omewabece)'« 0 10008 
Effective Load Resistance (Plate to plate)................0008- 12000 12000 
Effective Grid-Circuit Impedance (Per unit).................00- 0 516® 
Ocal HArmMonie, DIStOrtlon... 05. < «sud? fos caratioleatin Go Gueusetanns eG chaos iss 4 5 
Maximum-Signal Power Output........... 0.0... ccc cee eens 10.4 10.4 


® Includes peak voltage drop through the grid-circuit impedance. 
® Practical design value. 


ohms 
ohms 
ohms 
per cent 
watts 


® At 400 cycles for class B stage in which the effective resistance per grid circuit is 500 ohms, and the 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be capable of 


supplying the grids of the class B stage with the specified values at low distortion. 


HIGH-MU TRIODE 


plifier or mixer at frequencies up to 
1500 Mc and as ew oscillator up to 
3500 Me. Class C Telegraphy maxi- 
mum plate dissipation, 6.25 watts CCS. 


Pencil type used as rf power am- 40 3 7 


Requires Octal socket and may be operated in any position. OUTLINE 738, Outlines 


Section. Will replace 2C40 planar type in most applications. 


PLEA TER GV OL DAGD hod cause isla sou, ara ate ei mumabeto etme SL alekan wetade tener erase ore akeme 6.3 
Par Bt CURRENT rr ot ia po lates ce heer ae he END OE oo wire Peo balaots 0.145 
CATHODE WARM-UP TIME, To reach 90 per cent of typical 

oselllator power OUtDUEH Sy. 6 ces: wee ake otete mene cat tele ete ony oipttole Gass 10 max 
AMPLIFICATION FACTOR © ih. 5 CP ORAL ARG ay Wis dene toe ale cuove pene tae tate b 30 
MCA NSCONDUCTANCE co) 8 tur oi tt & diab ecleneile uatelar a Miotlnablan athst eb dearawelal ehelahoverers 5300 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 

GOGO DIAC a icc She Sb th ache SH OOS bm Sunred Wie yO Ml oitesae a wee tolehan en ta 1.1 

Ra VLCSEOECA CHO E = 02 Sal uc bolsks es de Ge 2 eR Mats i che BT BIC ete a ER be uw Ries ins 1.8 

PlabestoreatnoGe: 2 Fk. ck chi EREE RAG GSO baba Tea wa Seirachon nent 0.05 max 

Cathode tor: cathode terminal » .5 34 shoc55 455% sae en hale ba wlernvele oe 100 
PAUA TE 9 PAV EL CMP ER A TURE ccs 5 cicce seco les) 4 Santee alle sisi lee eyes a) aharauacs FatehoeatebeRener 175 mag 


° Plate volts, 250; plate milliamperes, 18. 


Maximum CCS Ratings: RF AMPLIFIER—Class A} 
For altitudes up to 100,000 feet and frequencies up to 1700 Mc 

PPOE ATE VOUTAG Eat iaie o Mas canehs c ahiiet aie k ois Uke canna. eine cc ca nedee geet eometneanns 300 max 
PCZG RII OUTAGE teres eet ee islets cies ae eus AE octane cee ia aren ene eepholers -100 maz 
TOC SICA ES? OUTRUN Doe ty hes ocse, bal tal cock, oh sie we Rceoete omer net ads Ve farts Peegeah ee Oheus 25 maz 
ISAT PRL DISSTP ATION come R Sots As cates cid hevshae, 4, ts sucsiescod haavued ates bi auese elinippvaitunions 6.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... cece cece cece eeees 90 max 

Heater positive with respect to cathode. .......... cece ewceeceeccees 90 max 


Maximum Circuit Values: 
RE ICae Ve, EVCSISCATIOE A Bis tiit «8s teed k aBivwlio, «1 Re CoP MReNRea le arth a ebm eeedalatetohe 0.5 max 


RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
Maximum CCS Ratings: 
For altitudes up to 100,000 feet and frequencies up to 2000 Mc 


DC: PLATE  V OL TAG Bianca ues oe el bhster ee o o Saas Ge Pe ES oe oe Cedar Hci 360 max 
PC GRIDIV OL TAGE crtrrwc ets 6 4 as sul alias cee Oak as chic cinch -100 max 
DIG PLATE CURRENTicasyseetietos ois nacre er otens uivcusis ince ce tone e A ROP Mean Bee: 6-8 25 max 
IDC GRID CORREN Trt sic io gsio's eae als ode sche co he esol aM nciy 6d shoe. « ae ; 8 max 
PEATE LPR ui oaks hers leone chav x se ore aica io. a vg eaten OS ‘ St aches 9 max 
PLATE DISSIPATION® .,....... Mn tee oe ote ac ais oan Cale toutes Vere e Orcs 6.25 max 
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volts 
ampere 


seconds 


umhos 


RCA Transmitting Tubes 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode............. ccc eee vec eeees 90 max 
Heater positive with respect to cathode. ,.......... ccc eee e eee eeeeeee 90 maz 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 
At At At 
500 Me 2000 Me $000 Mc 
DC Plate-to-Grid Voltage... 0.0... . cece cece eetees 262 252 252 
DC Cathode-to-Grid Voltage® ................0205- 12 2 Pe 
DC Plate Curtent 1)... acts: 4 cans a ania an tar abes 23 23 25 
DC Grid’ Current: (Approx,) otc eee ene eee 6 3 4 
Useful Power Output (Approx.)......-...0e eee eee 3 0.45 0.1 
Typical CCS Operation as RF Power Amplifer in Cathode-Drive Circuit at 500 Me: 
DC Plate-to-Grid Voltage s 55 ail ee eather otetceccaie ates, cot aha ed ari tenes 326 
DC'Cathode-to-Grid Voltazee. . .uack ic akina weelemitours «aretha hin ate selon neem 51 
DC Plate ‘Current 2). ee Tee Ng Garrat is reel va haere Rea Ey 23 
DC. Grid \Current:(A pprox:) eyes a alee at cocina isles Su He a thats Yeresisactlae if 
Driver: Power Output: (Approx) iar. eek Soke oe slo eeie e eteieetleid s ardiate roles 2 
Useful Power Output, (APPrax ye Seay on Sete in a GO. Rll Wee lek eye SH 5 


Maximum Circuit Values: 
Grid-Circuit; Resistance ew useage ee Obie ce Me MRT tas teas auc 0.1 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 
For altitudes wp to 100,000 feet and frequencies up to 2000 Mc 


DCsPLATENV OL TAGE 6 cic rein ae aerate, ar ee RU te nM eae eNO iene: oie coat 275 max 
DC GRID VORTAGE wo. 355. ck - Hiate Gini a ewer ih aitihaslingteey ec satcueh hance ats one. « -100 max 
DC; PLATE CURRENT, suite so Gone oi acute ane as Le chntensietateedl tetan tee haketals ouaenameheselie 22 max 
DC GRID CURRENT shaycide ths oc ore ccuie meele 6 aicueee sean ate etere me oi thera carer tenen iajien 8 max 
PLATE, ENPUT oe lo tec cle ccc eae Ac TOL He Datu ata atte ae Pata rateliteee cue MUP TEi e 6 max 
PLATE, DISSIPATION S 5 cic occeuen eae ede ee et eel IIR nee tet lee tal aa enue, 6) « 4.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... eh iceietesede tess sisrareieliepaitiehe ae 90 max 

Heater positive with respect to cathode. ..........ecccee ev cecccevees 90 max 
Maximum Circuit Values: 
CopidtCircuit, Resistance 6 i)5 0) 0/< nals + eons Vik Bem, IN 8 wi ncaa ene bY raul ee als 0.1 maz 
Maximum CCS Ratings: FREQUENCY MULTIPLIER 

For altitudes up to 100,000 feet and frequencies up to 1700 Mc 

DCEPLATE |W OLTAGENS sis clalie saree eumelanin redone eiar her aueialansucnbectaa cel wits) ceakeiaenes 330 maz 
DC; GRID WV OLTAGE iis seca mcs oc eis 6 ake 16 okese eo) suse oa VNC atl fis DARA eae Lo Ok -100 maz 
DC EPLATH CURRENT Hiei Gore nis i kauaieuate coke coun che ATEN eR rte omits Clare 22 max 
DC GRIDJCURRENT o5 aoe alles ee oes ete cde te tate aay Slee] tases val aetiora cote 8 max 
PLATE: INPUT Bi Oe rie oy eat chao iske sos oe GOR DRIGIS IDE eA elo ere onaer ete 7.5 max 
PLATE) DISSTPRA TION a) acto. eiconanusie eur oe ok ede eho ao Se RO wD etka it a OAR ee ae 6.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ cece eee e ee eens 90 max 

Heater positive with respect to cathode. ..........cc cee e eee eee 90 max 


AVERAGE CHARACTERISTICS 


type 4037 
£,°6.3 VOLTS 


PLATE (I,) OR (Ic) MILLIAMPERES 


PLATE VOLTS 


volts 
volts 


92CM=1(722T 
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Tripler Doubler 


Typical CCS Operation in Cathode-Drive Circuit: to 480 Mc to 960 Me 

UC, PistestosMrid Voltage. i.) chasm ceva ike edtereioha a eaten 390 370 volts 
DC Cathode-to-Grid Voltage@......... 0... cae Me iehecabore wlehee 90 70 volts 
DG PlataGurrents . ime wen SE ee nee ee 18 17.3 ma 
De Griakurrents A pDrOX,)-cu.g acc eadiy hy alesis maton enone 6 Uf ma 
DriversLower OuLpit (A PDLOX,) wo cms dar sceceasuracaiereni erence 2.1 2 watts 
WeetulbbowenOutput;CA pprox.yenie ee ec ae ae oe eee Zi 2 watts 


Maximum Circuit Values: 
Grid-Circuit Besistance shi. 120th ee ea See ee ne nore 0.1 max megohm 


" In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 
® Obtained from grid resistor. 


BEAM POWER TUBE 


Small, forced-air-cooled, cermo- 
lox, heater-cathode type; used as vol- 4600A 
tage regulator tube in airborne and 
fixed-station equipment subject to 
severe vibration. Maximum CCS rat- 


ings: plate volts, 3500 maz; plate dissipation, 1750 max watts. May be operated in 
any position. OUTLINE 87, Outlines Section. Type 4600A has matrix cathode. 


FEERTERM OL TAGE AC/DO))< ileus Otani cle oo A aRcMEG oo Psl ciallousnen erates etka ceteris Stark § 5.5typteal volts 
t 6.0 mox volts 

VG HOY TST AC GID SENG Met As SEU Ui SY PR SO TOR EE ae ie ORT BOA Pee 17.3 amperes 

NS ISSTMCONIMELIDAT DRG) DEM EM Get re) ees ee oe rel eke a a! WR) © a Met ME Mie ee 5 minutes 

Ni T= MAGLOR GR IDUN O:2 eT O1G RUDEN Ou hte qichaa a sez) ats tions Meee Herat te nnehe ne Sy 17 

TERMINAL TEMPERATURE (Plate, grid No.2, grid-No.1, cathode, and heater): 250 max °C 


° Plate volts, 2500; grid-No.2 volts, 600; plate milliamperes, 600. 


VOLTAGE REGULATOR SERVICE 
Maximum CCS Ratings: 


PRP AT HAN OUT AG Biro otas wm Metal hate tla toehern talc Tots obs Rotated aubeh Ma A ares ss eke ene da ks $500 max volte 
LG GRID ENIOLZ VOR DA Geer iepd mare ets dence aks ari oO Want cacti eam catceee RE A es doar 1000 max volts 
DEPP LATEIGURREN Ticks. ioiats ois ait os oe aah eee 18 are eres ike ate nies the lmazx ampere 
GIUTPINIOR COU NIST re tent, Glen tee ne uke Win hk ing edi ern. Wen cL IE a mp acovs ele chm 50 max watts 
F-DA TE EVISRIE A RIO NG ch croh ieera hace Re eo Lala nd oc MMe Nat R Nee eee Sein team 1750 max watts 


TYPE 4600A 

HEATER VOLTS®3.$ 
GRID-No.2 VOLTS * 400 
GRID-No.! VOLTS*Ec, 


PLATE AMPERES 


PLATE VOLTS 92Cu-1108eT 
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RCA Transmitting Tubes —— 


BEAM POWER TUBE 


4604 Glass octal type having quick- 

heating, coated filament; used as rf 

power amplifier in push-to-talk mobile 

andemergency-communicationsequip- 

ment. May be used with full input up 

to 60 Mc and with reduced input to 175 Mc. Class C Telegraphy maximum plate 
dissipation, ICAS 25 watts. 


FILAMENT VOLTAGEMCAG/ DC) Ou vrais, 0. ay sane 7 eo atoatal ellos evckraoh cieee ee 6.3 volts 
FPILAMENTICURRENT Ne oce sf sect pose Hanke See i elle vuictay wtlaste cies ete er ce ee Rete eae 0.65 ampere 
FILAMENT: HGATING) DIM Beare ie st eis cuore pane iat aac Runes ne cane te 1 second 
TRANSCONDUCTANCE RUGS Matte iat irae uecetetec3 sa ceva Neel heweitake hes a dub ao nesreeleteho le 6000 pumhos 
Mu-FAcTOR; GRID NOi2) TO'GRIDIN OBNS)... Fhe ate Oe Baie lei earlie so Gn 4 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid Nos, t6, Plate eee Pao Sand Ye IN Se a ee 0.24 max put 
Grid No.1 to filament and grid No.3 and internal shield, base sleeve 
and grid No.2. rae eee lees teeta a, he ta ee is 6 Rene gn | 11 puf 
Plate to filament and grid No.3 and internal shield, base sleeve 
and grid’ NO:2.27 2 Sache eae Re Aa th te ieee on 8.5 pul 
BULB TEMPERATURE (At hottest point). ........... 0.0.00 220 max °C 


© Plate volts, 200; grid-N 0.2 volts, 200; plate milliamperes, 100. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum ICAS Ratings: Up to 60 Me 
DC PEATE ‘VGUTAGE:% Bile, PIE, SOA ee i eee one ee Ce eee 750 max volts 
DC: GRID-NO:22V OLTAGE x igsd- Wael ails) or ieee eae SMO ete anh aie 250 max volts 
DC GRIDENO: ICV OL TAGE ce oe hie aie cas cin enenrs Rie CC eae -150 max volts 
DC PLATE "CURRENTS os fe ene caine Re eee ee MP ROIS eee ae ee ge 150 max ma 
DG. GRID-N0.: 1sCURRENT. os Seeckate so ae ie ne ioe eh ee ne 4 max ma 
PLATE INPUT 0 aro Fe oe i tee OE CER ROC ne ean cats tees 90 max watts 
GRIDEN 0.2 INPUTS coco octal a Aes Siete arene Ie ee ALTRI EL CATT in neuer ae 3 max watts 
PLATE DISSIPATEON  f ciicleste Tamer Cac ne ee Lras etter IE LCI ee Manolo ae eed 25 max watts 
Typical Operation as Amplifler at 175 Me: 
LOG. Plate Viol Gee Gre orcccca concise ed eeteae cari cues marcas ele Shearer etie cunt arene een eae 400 volts 
DEGridsNG SV oltage, 27 Stern ohn silee cues comer hata camara Letom aie errata em ceemees 190 volts 

From a series resistor offs fh og cate coe sree marek CuO ie creme nee Ree earner nae 18000 ohms 
DC 'GrideNG leVoltawere occu sees cei ecica dere nets catomnneaae toe ec mnie eer ce -60 volts 

From'a grid: resistor. O17 cccin cat icloae cae ate Seen ee et meeven her eee arate ie 30000 ohms 
LC Plate Ctirren os oo OR eee tls tee Peet ran Seen ater 150 ma 
DC Grid-No.2 Current.) occ eee ata e ee ae PPAR aR Reactor tee aor 11 ma 
DC: Grid-Nozl/Current? (Approx:) Ghia d « pores eae eG ee eee ete 2 ma 
Driving" Power (Approx eich ho Catone sehen ie erent eee tetas 4.5 watts 
Power Output (Approxs)) farih ea istometrarsogea ety toa de oo tee Seer eae emer 30 watts 
Maximum Circuit Values: 
Grid-Noil. Circuit: Resiatance=:% retires atta ctatee bis Sete pape spite greater 30000 max ohms 


OPERATING CONSIDERATIONS 


Type 4604 requires Octal socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 3 and 7 in vertical plane. Effec- 
tive rf grounding and simplified shielding of input from output are facilitated by the 
provision of a separate base-pin connection for the base sleeve and a single base-pin 
connection for filament midtap, grid No.3, and internal shield. OUTLINE 18, Out- 
lines Section. 

For operation at 150 Mc, plate voltage and plate input should be reduced to 
72 per cent and 58 per cent of maximum ratings, respectively; at 160 Mc, to 69 per 
cent and 56 per cent, respectively; at 175 Mc, to 67 per cent and 54 per cent, respec- 
tively. Plate shows no color when the tube is operated at maximum ICAS ratings. 
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TYPICAL PLATE CHARACTERISTICS 


TYPE 4604 
E¢*6.3 VOLTS AC 
GRID-No.2 VOLTS #200 


PLATE MILUAMPERES 


f°) 50 100 150 200 250 300 350 400 


PLATE VOLTS 920M -108I3ST 
TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS 
TYPE 4604 
Erno. VOUS AC gL Ess Venrs ac 
GRID-No.| VOLTS * Ec, i ee ee 
2 ee areal ie) 
Z St ptt 
CAEL LLL LL 
2 ANN NESE Sae 
. WS = | | 
° 100 400 ry OG eNO eO TT a0) 
pate er PLATE VOLTS 
92CS -1O8I4T 92CS ~-106I6T 


POWER TRIODE 


Coated-filament type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 3S 5 56 
be used with full input up to 6 Mc 
and at reduced ratings up to 30 Mc. 
Requires Small four-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 1 and 4 in vertical plane. OuT- 
LINE 25, Outlines Section. Plate shows no color when tube is operated at maximum 
CCS ratings. 


EILRMENT OV OLTAGE MAC/ DE) sale ote aie teve ere Sino Ar ait otal ve en eumneraieie te aia terslshete hee 4.5 volts 
Boe SRN UR REIT ice re a taste ku wre Wie ww ssn Oe taste algreow mine are Wa Peatmepatic Laas Meus ed amperes 
AMET PIGA TION 2 ACTOR ie acu tech. i 6 lacs 6 ahi cw 01's, wi erraceite Toke 0) To esl oaeneelatahaaks 8.5 
TRANSCONDUCTANOS av: ctsetvans, Stes niche wap iens 219 vee rahe. Ais uy Gumbo ohio WER EpARN MOL Rrons 1330 umhos 
Direct INTERELECTRODE CAPACITANCES: 

CSTIG NCO DIAEG sire cre yee cesses Sesto. scm 5 0 eG NIA vo tend ch cheese ua bats, ocorar e-sl'e 6 Si 6,7 put 

Ap btG CGO THOR Gee cA beeen 2 ak Recs okt ot cas, a sauatvus Rivas siesta tea Menaiees & 6's 2.8 ppt 

PUREC COREL AITICIRG Soko ce. ah A ete sa eS suo aa GIS Tele dkaat o4k GABA OAEY Lone «vs 0.8, 6 oes A upt 
* Plate volts, 350; grid volts, -20; plate milliamperes, 19. 

AF POWER AMPLIFIER AND MODULATOR—Class A 

Maximum CCS Ratings: 
UMA THEOL CAGE Cree nice ick he ote nae ae cea eee Ln eae are aiete te 350 max volta 
PATE MIIIGSIDA TION. casccd ora e caschdl hala mt Bivens Qinray a amuse Stutole Ralls PAGAN atte ole 7.5 max watts 


etiam UR Coad COS LETT UE U0 8 pects 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
_ and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


D Ci PLAT EYVOL RAGE acct sacle stem, cued ie uelucicsc at antiehelener sions relateinnsc te meee ee reece 350 max volts 
DG. GRID VOLTAGE 2 Fin sak ihe eros Ga ae nl Mlieee hehe ntee Seehmate SEM Ui seet ener ce na, she -150 maz volts 
DC PLATE GURRENT & lisisis ce Uae Maia celee elton nr shake: neh eetCeR scence: crnataemen 40 maz ma 
DC GRID: CURRBNECA DDIOX.) Lat. a aeiehrinrne ie tokaie, ec uabalapa nin siete eiiboulilelt G oanete 10 maz ma 
PLATE: ENPUG dit alee Shee Cue os ERM dio duaat ce tine uot atcha ebeae svLaicce Cteaehe ate foe 14 maz watts 
PLATB DISSIPATION Ob scot oie 5 le sca neh eed ty aie vars veh ata Srikeme tite cue ch emenra ae Me eeea ae 10 max watts 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 


Heater-cathode type used in 

5558 power supply of transmitting and in- 

dustrial equipment. Maximum peak 

inverse anode volts, 5,000; maximum 

average anode amperes, 2.5. Requires 

Smal] four-contact socket and may be operated in vertical position only, base down, 
OUTLINE 48, Outlines Section. 


FLBAR ERT VOU TAGE Oe ere ete te Ra rie eaters (0: Wile lo Auten: WERT PORRRIS a Pars nee a a 5.0 volts 
HEATER): CURRENT yscc Mat Sills Nis area de ORS ait oe kaise aire seoleuetivul er See eooua tay c7 i l onghctrs os 4.5 amperes 
PEAK LUBE WV OLTAGEL DROP AA PDEOXs) cae nistce occa cia be a padl's ctekensile ey on areas 12 volts 
® Heater voltage must be applied at least 5 minutes before application of anode voltage. 
HALF-WAVE RECTIFIER 
Maximum Ratings: 
PBAKGENVERSE ANODE. VOLTAGE. «ati cian cit aise ae cee eile) 2000 inax 5000 max volts 
ANODE CURRENT: 
Tea io nciMaiaccl Aaihatiaciialtead Chole ore eG Gee tere oor: 15 max 15 max amperes 
ANGRAGE Qtr ss ea Lee Re rae cue he, col uti. c, AEE sis 2.5 mar 2.5 max amperes 
Fault, for duration of 0.1 second maximum........... 200 max 200 max amperes 
CONDENSED-MERCURY-TEMPERATURE RANGE........... 35 to 80 35 to 60 5G 
@ Averaged over any interval of 15 seconds maximum. 
Heater-cathode type used in 
5561 power supply of transmitting and in- 
dustrial equipment. Rating I: maxi- 
mum peak inverse anode volts, 3,000; “* ANODE. 


maximum average anode amperes, 6.4. 
Rating II: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be operated in 
vertical position only, base down. OUTLINE 66, Outlines Section. 


FRAIL VV OTPAG EOD Ser. 555 21 acters ta taligy sess peubatedaslfrhal al Gomera noua Kelle nedeetolic daalacin Jaca eeanebe 5 volts 
PEATE CURRENT si) Ais. e cam lalate peta deted et ap hiay 2) Pe ara gmns ae Mea icin an mel ees 10 amperes 
BEAR VE URES OUTAGE DROP WA POLOX ih wa cienet ie femeNe rate al Mr nia emai ied Ee 15 volts 


@ eater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 


PERAK INVERSE ANODE) VOLTAGE f:02/5)0 0). sielive wales wusens blaine 3000 maz 10000 maz volts 
ANODE CURRENT: 
Pea ria ine cis ia Rk Ooty We de Sigs Cevee OMe ahteperancu diets Me ecupacnces 40 maz 16 mas amperes 
Averaged . SS ee SA Reet Saeed ALN] Gn egltiehe: SMe eters ee 6.4 maz 4 Wwids amperes 
Kault, for duration of 0,2 second inaximura.,.......... 460 fiax 160 max amperes 
CoNDENSED-MBEKCURY-TEMPEKATURE RANGE. .......0..05- 40 to 80) 25 to 50 St 


é Averaged over any interval of 15 seconds maximum. 
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ee Technical Data 


POWER TRIODE 


Forced-air-cooled heater-cathode type hav- 

ing integral radiator used in cathode-drive cir- 

cuits as rf power amplifier and oscillator. May 

G be used with full input up to 1200 Mc and at re- 5 5 8 8 

duced ratings up to 2000 Me. Type 5588 may 

be operated in vertical position only, radiator 

K up or down. OUTLINE 89, Outlines Section. A 

H H minimum air flow of 10 cubic feet per minute 

should be directed through the radiator toward 
the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. Air flow should 
start before and continue during the application of any voltages to the tube. Maximum temperatures: 
incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used principally for renewal 

purposes. For new equipment design, refer to type 6161. 


EIDATHR VOLTAGE (AC/DC) Oe ooo Be ot AE RL ER ele she ek 6.3 volts 
ELBA TRG CURRENT eee ola susie hoi disveisins ae oe ate ayaa swat ao asavallera a iaaetity! oie Meise 2.5 amperes 
AMPLIEICA TION? GACT OR sso ie, © ol. £5; 016 ial 6 cuene TR eee wl cas ole eee alte eat teas ots x 18 
DIRECT INTERELECTRODE CAPACITANCES: 
GPL SLOUD ES COM eee osc cae ee OH Mts Cl ene aM neler Eon ce ei 6.0 yn 
Grid ito cathode and NEaterarg rai sscieiee eerie consee cee Bee Tot ele oaradls rear 13 pul 
Flate to cathode and heater? 200% vias oc ee Ue ler 0) Gore le ers leks 0.82 maz pul 


° Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 
5 External shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

eximunrcCs Ratios: RF POWER AMPLIFIER—Class C FM Telephony 
ROC MITA TER V OL TA GIS Sua, one ci aces te tate ue eee T RAAT To re es one raike aercnES e iegetia. i! 1000 maz volts 
DD OPGRIDY V OLTAG I Sete re es thy Oe ee TEEN ear eMC an neh ates aire -200 max volts 
SER ese ie Pee me VOB a Gta cael Noe AT Ribs ng a a aD 300 maz ma 
a ats. 9 Ge is lal cen ahics oe TUR s CRE esol axa ts MET sta suabex 100 mazx ma 
S18) il NOLS EPONA HOO est giv Pasay tenets, Sa. Jee Cig gl, ANT ail BIA 250 maz watts 
yh! OR NIECE PROM RN, Caled Mn. da ta Saad A OE OS RL ent aes 200 max watts 


POWER PENTODE 


Seven-pin miniature type having 
quick-heating, mid-tapped, coated 5618 
filament used as af power amplifier 
and modulator, rf power amplifier and 
oscillator, and frequency multiplier in 
mobile and other communications equipment when compactness and low filament- 
power consumption are primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Mc and with reduced input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. Type 5618 
requires Miniature seven-contact socket and may be operated in vertical position 
with base up or down, or in horizontal position with pins 3 and 7 in vertical plane. 
OUTLINE 8, Outlines Section. For operation at 165 Mc, plate input should be re- 
duced to 90 per cent of maximum rating. Plate shows no color when tube is oper- 
ated at maximum ICAS ratings. 


FILAMENT ARRANGEMENT Sertes Parallet 
PIGAMENT. VOLTAGE (AC/DC) ico Dance ticle oe use ae eels cut 6 3 volts 
PUIPAMENT (CURRIN Tc. c/aicioio& tia ncislctond abtolaheis «0's Oe 0.23 0.46 ampere 
DrrReEct INTERELECTRODE CAPACITANCES: 
SETI TINO MELOSPUGLE mente mecca it tiiiie ccalers aiaie cote wets wlautie Te minke Rrcetendeelane 0.24 max put 
Grid Ne.1 to filament mid-tap, grid No.3, internal shield, and grid No.2 7q put 
Plate to filament mid-tap, grid No.3, internal shield, and grid No.2... 5 put 


AF POWER AMPLIFIER AND MODULATOR—Class A} 
Maximum ICAS Ratings: 


PEPE ICA T HIBY OL TAG EVE etaee ca aie Gt Misha tle co oico Bolg: ShboAL oes loot cle leth Mctapsleta shite eve 300 maz volts 
BOMGHIDENO.CAVOLTAGE nen tein ce eho ether e cee t tae itetce ee 4 125 max volts 
GrRID-No.2 INPUT......... SIRENS CINOELG NICKERE MRR WCE cnt REET Mii enemt ht stir wate 2 max watts 
PATE MOOISSIPATION Wules ais goer biee ree knee cen nels Cseteae ed walt ee Sees aieiere 5 max watts 


——eee NCA Transmitting Tubes ——— 


Circuit Values: 


- ; 
Grid-No.1-Cireuit Resistance.............. SMEG Sane ees at race rereie Nie 5000 min ohms 


100000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 


DC PEATE VOWTAGE Steen: cone Gin Grea ye ies aoe pat BON eg oo pes tire FS oy 300 max volts 
DC GRID-NO:ZeVOLTAGE (otare ctiniae in eres SARL eRe ata tine salen tuRiver saree 125 maz volts 
DC: GRID-NOASVOLTAGE Sc so cis os bicare chestlehe, eae sense oe eretcl tee Te eee -125 maz volts 
DC! PLATH CURRENT 2.5. rath iers Meds aes Ine eee ee oth Cee ate ahaa aa seas ae 30 max ma 
DC GRID-NO.T CURRENT «(Veo toe Siac ere ae rae eho eea vert Dy ET or ie ene coup ahaa 17 3 max ma 
PLATE INPUT eles vice irc ale Oat a RC Tee tne o ee aeT RST MRR aly corso Kid ten 7.5 max watts 
GRID-NO.2) INBUT ics os sdeerei tetera isle ial taeeeiane ein tere es Parente aie sverectrstanerie 2 max watts 
PLATE DISSIPATIOND AS .ic iousteersie attain gene x isidake a:'o.'b: bots pacohewstovene ats’ 5 max watts 


Circuit Values: 


Grid-No:}-Circuit! Resistince <a ecules clos cere eisiasisiec ens. aie at ar cysustie tates 5000 min ohms 


MEDIUM-MU TRIODE E 


Pencil-type tube used in cathode- 
567 5 drive circuits as rf power amplifier and G 
oscillator. Designed for use in coaxial- 
cylinder- -type circuits, it may also be 
used in parallel-line or lumped cir- H 
cuits. May be used with full input up to 3000 Mc. Class C rhiastiraee CCS plate 
dissipation, 9 watts. The tube may be operated in any position. OUTLINE 70, Out- 
lines Section. 


HEATHR: VOLTAGE (AC/DC)i. eau nhc kaw ees ae eine a ee chee Ee EAR Oe 6.3 volts 
TABATER CURRENT o.oo cane cca choi oho deuo nanan ene cone hi aia lc oe ee apes Fes 0.135 ampere 
DLRANSCONDUCTANGE® (jes: sym cicsesun wrt at Be OP nr Gio) ERNE Ae Mar sacs Ore wrd 6200 umhos 
AMPLIFRIGA TION: FACTOR Siccg s/c biciaaw 6 ig Are eae nt a eee RNR TE TE he Rear TG 20 
PLATD: RESISTANCE ‘(APDrox.) PF ocmeR A: aot oe See teeth fe ape tokaise tet, 5 3225 ohms 
Dire&cT INTERELECTRODE CAPACITANCES: 
Grid “to: plate Wes ok) wie ek he en ode a one Or adore ean es 1.4 put 
Grid to cathode and heatersvay hy iia. at tees Sores ie tenia? 23 buf 
Plate to cathode and heatery catia ee nee: EE 0.09 max pul 


* Plate-supply volts, 135; cathode resistor, 68 ohms; plate milliamperes, 24. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C 
Maximum CCS Ratings: 


DC‘ PLATE. VOLTAGE oe 45 © ta dane Serene feats BASLE contenaetted Micke APR ee ois 300 max volts 
DG GRID, VOLTAGR 3-5 sesmseie aac ctl i neki lintons sal catace Re nes le ee tcc ahs (oan -90 max volts 
DET PLATEYCURRENT., 3.5 cic 6 cts 0 tele oral oie ne Clea ERE aad Pes clears weneten saat ie 30 max ma 
DCUGRID CURRENT FE acy nrelo cts. are WM a aoehg tt OSes Oi de SR te IRE ahs Ria See 8 max ma 
PLATE INPUT oe Pi Adee ABI laos code Hane Sete anther RISE pore tea 5 max watts 
PLATB, DISSIPATION oe ois bodcshaees tea eh choke lich ey dese Mee Uhegana Ree ee een ree ahs 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... .......... cece ee ee ees 90 max volts 

Heater positive with respect to cathode.......... 0... cee eee ees 90 max volts 
PLATE-SHAU-LEMPERATUN EG oe ute ted ain sl c.cuierd scree acocdeetnes MaMa Gna stm er cuercuenane ie 175 max °C 


Typical Operation as Cathode-Drive Oscillator at 1700 Mc:® 


DG» Plate Voltages eid Adds ieee aie ens Sena eee tats BAe ten ene h peaOt 120 volts 
DOrtGrid Voltages soe Pee a er tee tte ee tte arenes tee en keer. -8 volts 

From: a.eridsresistorn- of aips alr ee eh ee rere Oe yee eee eee eee 2000 ohms 
DC. Plate. Cufrent,..6 gine oe geen hepa die ele oth SEAN Rc tata ee 25 ma 
DG Grid Current (Ap prox.) Win dio wedun heerlen 9 cy Rioters oe ee I tora 4 ma 
Power Output CA pproxs) fco-5 dcsce a vaticeee hia rina a... sak ootetane eae. ee erean beter ier 475 mw 


® In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
© At 3000 Mc, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 
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Technical Data 


AVERAGE CHARACTERISTICS 


rs 
° 


% 
x) 


80 


PLATE (1h) OR GRID (Ic) MILLIAMPERES 


BEAM POWER TUBE 


Miniature, heater-cathode type used 
as af power amplifier or as rf power 
amplifier at frequencies up to 160 Mc. 
Requires Noval nine-contact socket 
and may be operated in any position. 


5686 


OUTLINE 6, Outlines Section. The 5686 is a premium type and is subjected to spe- 


cial tests and controls during manufacture. 


PEATEREVOCTAGE (ACL DO) SE Timi ecto ictacls omicieintneteaterael eters cine lerets «+ wie 
HIWATPR CURRENT. 6 0c he due eels. tale ede bteien « an AN ar cicligt'sy sisi is. see tus! sifesle vs 
Without 
External 
Direct INTERELECTRODE Capacitances: Shield 
GridWNiot eto pPiIdte ct Corin he eee Ca ites nin eigenen 0.11 max 
Grid No.1 to cathode, heater, grid No.3, and grid No.2... 6.4 
Plate to cathode, heater, grid No.3, and grid No.2........ 4 


° With external shield connected to cathode and grid No.3. 


AF POWER AMPLIFIER— Class Aj 
Maximum Ratings: 


SOTA ED WCET ACORN TA oes hic co Sie eae Be ee Shh Cree e Tact oe een aL ia tite siedar ais Mnarere 
RID SN. ay OL CAGE Oe fe ei coh go cele tas dG he ee oe eat Shh on tapes aus 
RTD oee LINED UT ee ial kg wn RL nL OP lle Mlle: Rit pata aelay os “alte hegbetnairovibhivar asad Wikis 16! oY 3, 
APE PISRTEA EONS ner ae eit a. bang sits eeiiots, ines, aber eo sPekene Hen mieetenss # eacdoe te enealeaneasl 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative wirh respect to cathode......... ccc cece cece eeeerees 
Heater positive with respect to cathode. ............. doe IS eR AO TRO: Cie 


Typical Operation and Characteristics: 


BP ACeeVOlta pete ea ween tiie pink sta Aicates carte Mure Sra irc aiclial cudlie apo) ahick a eres ee ws 
PAIN Otek VOL GRO er ehe rok: caepotage aaa saci aie uals “go sola celles Satie re veadonalle wauya ieee 
CATIG = MGSIEN CLLRS TE ETE eae se ne amiss eae s fe RO pee BONO IE fa aue oi asin de 
Pea Re PEGE = OPIS Vil (a Geis erie gis ues ce ade cad a] tee v'a be loseiele wtelle laeraclye A 
Dere-Signal Plate Current 11s re Gee iain weg araiwiemiern ne aired eee eae 
Zero-Signal’Grid-No.2 Current...) oi Sic cree nce een eneenenaeereras 
Plate Wesiscance cA DPLOX., )i siz siaicta sche sc eheiiers a bere de say ares elbfiete to: ane) 4 leralioraitene eae ore 
Pe PaNnseONGUetance. Fe heels Cec de ee oa paa a WOR eas eh str anda cietteae<a iene tatal its 
ee Geist arieee it eee elders ere te cle than Wa halanals he detecaraidveiacn's Roa! eigmis 
Maximum-Signal Power Output..........0..eeeeee Se aia derat ouietle oan aubuaneneke 


With 


Shield® 


275 max 
275 max 
3.3 max 
8.25 max 


100 max 
100 max 


volts 
ampere 


buf 
pu 
pul 


RCA Transmitting Tubes = 


Maximum Circuit Values: 


Grid-No.1 Circuit Resistance: 
For fixed-bias operation........... PUA ARS ey: atatereleuettelerel aia Winietere erator mel & 0.1 max megohm 
For cathode-bias operation........... Ri che lacavmuele ny tel iueol ame isis ak iakevahehave 71s 0.5 max megohm 


Maximum Ratings: 


PLATE VOLTAGE se cre een ee eee ade CCE een ra ne te mere 275 max volts 
GRID-NO.2 VOLTAGE it soak ahehe ech tate tec a erie eer OUR Greate a ee Soames 275 max volts 
GRID-NO.1 VOLTAGE ee ee oe Wie A Res nails ler cect taia capo a) Suet pees -165 maz volts 
PLATE CURRENT Te aids inniee cd ccaeets. qisnebatene Ceaseelre apaerey ee Maat Cua cy rere ce SPaRRIE CT Ente Pave 44 max ma 
GRIDANO:2 CURRENT ie ars Ot ce Weare tata Nise hai tion tise) AVR elem an ce oo ora cee ra 16.5 max ma 
GRID-NO.1; CURRENT ish beds e slab hai Rc gh es, Parry eT agi waned a een Tied one 3.3 max ma 
PLATE LNPUT Re Se aay PR DR rin TnL erm ON a 2 ea a ag Te ae 11 maz watts 
GRID-NO, 2 INPUT Sak Mee dite het aa 0 ieee a clalal Rieck ar eae MPR 2D RL 3.3 max watts 
PLATE DISSIPATION Gs va.c io bc ane ae de inte hee ake eUEad Gee A We) aes oes. Ooi Meeels mie 8.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...............c cece eee venues 100 max volts 

Heater positive with respect to cathode. ............ ccc cece ee eee eee 100 max volts 
Typical Operation: At frequencies up to 160 Mc 
Plate: Voltawes ois ores akin cue kel orev ertene Roney elles shaadi SU Se PA 250 250 volts 
Grid-Nov2) Voltages. esanereceicihen te site e cen att Gino ene 180 250 volts 
Grid=NovvVioltagercs ik. aioe arene care Cacti ica nemo ah: —30 —50 volts 

From: grid-No.1 resistor of; 2% te ike os nl aes Delt oe eee 15000 25000 ohms 
Peak. RE..Grid=-No. 1}! Voltage wear wicwite soa ake ee teat ane 50 75 volts 
Plate Garrenticcis 6 si. kOe SRE ea rarer oun tahoe dp/ nck earn aurea (Ae 30 40 ma 
Grid-No:2'Current (A pprox.) oi ic cise ts ales siacore alasece ole wchabete estate) one 6.5 10.5 ma 
Grid-No.1 Current (Approx.) 00000. 0. Soe came et astm s ce 2 2 ma 
RF Grid-No.1 Driving Power (Approx.)..........0eeseenees 0.1 0.15 watt 
Power Output (A pprox.) es el ab lene cele eke ated 5 6.5 watts 
Useful Power Output at 125 Me..........002ceeccceeces Bots - 5.25 watts 


Maximum Circuit Values: 
Grid- Noi Circuiti Resistance cies cccarsk cies ce cece ance er crite. 50000 max ohms 


POWER TRIODE . 


Forced-air-cooled heater-cathode 
571 3 type having integral radiator used in ie 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C : 
Telegraphy maximum CCS plate dis- H LRH 
sipation, 250 watts. This type may be operated in vertical position only, radiator 
up or down. OUTLINE 91, Outlines Section. 


HEATER VOLTAGE (AC/DC)°.. 2... 0... eee eee eee DL a eta en ar Eines, el 3.3 + 0.2 volts 
FIBA TERUCURRENT 5 sie cle si ete laake) Sietel aha Ua tea yttey Sia? siepe taunt fa teaer aie tone aConset Pek eet rat 11.5 amperes 
AMPLIFICATION: BACTOR Ts ule cates ae aie ide eaten rer ieee a aligiela stele 25 
DIRECT INTERELECTRODE CAPACITANCES (Approx.): 
Grid TOL DIBLO eo) a etehce eect esi a cee ria oar aT taeda ene Stee aren Pe ean 10.3 put 
Grid to cathode and heaterye 55 oe cata oe ce ese in elena tie eaten eae 24 put 
Plate:to cathodevand theateneie accrnwhon teia dc) tern ele eiounin ategaier ieee ote eae 0.5 put 


° Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DCIPEATH VOUTAGE laisse Gees oiyinletah wuitia Mia tcirctreliat gl atiel Waal iar Sher tania an (ey iD anu 1500 maz volts 
DG GRIDFVOLTAGH ee Pil Si Mh Ge ATP Bete lees ehate RECAST Oie Rial aR ym eS eam one A -250 maz volts 
DCVPLATH CURRENT Ai Hicnh aie tee tet ee OR era Deare an lanes Aw ett atc Malet aah Met 300 max ma 
DCI GRID, CURRENT i512 Waele Uae CPG Maia a a Mae R- (l Tatre abla ghee ahtadley 50 maz ma 
PLATE ENP UT Sy ain ie clas UM ee aes Ret Ee cea ae, THORN RIES tis Reese gh g 450 max watts 
PEATE: DISSIPATION i i siciis ty See etuhea Phe ctrertiar citar tel: SRT At Reet ORCA eae 250 mar watts 


es 4Lechnical Data 


MEDIUM-MU TRIODE 


Premium subminiature heater- 
cathode type used as rf amplifier and 571 8 
oscillator. May be used with full input 
up to 1000 Mc. Class C maximum 

Pe) a CCS plate dissipation, 3.3 watts. Tube 
may be operated in any position. OUTLINE 3, Outlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper- 
ated at maximum CCS ratings. 


Sc 
z 
a) 


RATERS VOLTAGE CAG/DC) oo ahd ee eR RNa ed RE hated Sint) ee diols. bos etl 6.8 volts 
TWA LERNMOURRENT i ho pean renege ye am nae Ee lets ees) citi Seat Eh Rie gee wiBite ar oie oye Ue 0.15 ampere 
TRANSCONDUCTANCE* WER RARE nia a Com IR Ie etre Pear aban, SIREN acd edie les Westin ett 6500 umhos 
AMPLIFICATION FAcToR* . Wee) ASE Mae Cae, Bae Rin hehe hi Laat da Rite ine oe 27 
PLATE RESISTANCE (Approx.)*...... Sra ie cas ae Ie aE na eae em nC aNy ie roe 4150 ohms 
DIRECT INTERELECTRODE CAPACITANCE: 
ower Cal Gear ay Rea Areip RS GE, Lo" A Os baal CMe RE ra aC TTS ea aR A 1.4 pul 
Grid. to Cathod GianG neater sence ends ntti a ae en meeeNU eles chletls laleuehoile 222 upl 
Plateito cathodeiand hea Ceri wis pe tities ae erate et areal Have Bsc ea Hea Shae waii 0.7 ppl 


* Plate-supply volts, 150; cathode resistor, 180 ohms; plate milliamperes, 13. 


asics hatnes RF AMPLIFIER AND OSCILLATOR—Class C 


DI CEREAL E DV OSCR GG 5 aiery pc) so eae RRS ATA ean te MRM a EG cian SHS WSN AME Cre aM 165 maz volts 
POOR RIDs VOLTAGE ore: eRe SRE ee ae cette AGE DE, Le heres sas ~55 maz volts 
DD CEPUATEC CURRENT & ai. Siebel ee ae I He AIRE thon token, Abe ae Slee ee oleate 22 max ma 
DGEGRID- GURRBNTe 6550.5 oc ib che aie ALA Dvidhas Routes: wiie oi aye lee mT ea eran ameh Mebane 5.5 max ma 
PLATE DISSIPATION . 3.3 maz watts 
PEAK HEATER-CATHODE Vor TAGE! 
Heater negative with respect to cathode. 2... 0c ccc cece deen ec eles 200 max volts 
Heater positive with respect to Cathode qn). ssi a shediciels cies are el ale oS clane.c 200 maz volta 
BULB EUCEMPERATURE ccc cae oe icuaie ta tcin vay tele oat ciewelteirananencts ated Mio hois dadstinke tn ter eens 250 max Ae 
Maximum Circuit Values: 
Grid-Circuit Resistance: 
Fon cathode-bias Operation... as acramien sere cou nei Oe aueien Se alco Hens 1.2 max megohms 
FOr fixedeniasiGperatlon vars seve oe tials on. sleoes devecotwieiovchelenegra sus eVerete tena Not recommended 


BEAM POWER TUBE 


Nine-pin miniature heater- 
cathode type used as rf power ampli- 
fier and oscillator and as frequency 5763 
multiplier. May be used with full in- 
put up to 50 Me. For operation at 175 
Mc, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires 
Noval nine-contact socket and may be operated in any position. OUTLINE 9, Out- 
lines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


P G, 


HEATER: VOLTAGE (AC/DC)icai, fursriierat ovate wire Tinteaee 6 Atay, eae ats seth oat aera Were sks 6 volts 
EEDA TER IG URREN Te Oh ai 2 eine hits: pags’ cee ETD te Pata DERE Ae a ai keto s 2 0.75 amperes 
LRANGCONDUGTANGI iar‘ dhaitiiell. 1 Membr tae il lal * “Oe aa Be, LV AOE read ole ntania 7000 umhos 
MUSMACTOR, Grid NO; 2, COMGTIG. NOS ta cac.c is crcisiclenioie a tel sheueiaig wire erase lias 16 
DiREcT INTERELECTRODE CAPACITANCES: 
APRs re Tedy RU oe ott SS Me yc Pa ee SARS Unto. Suet aN acalits 0.3 maz pul 
Grid No.] to cathode, grid No.3, grid No.2 COMI eeLELN nek a foe ntedenets 9.5 pul 
Plate to cathode, grid No.3, grid No.2, and heater..................0- 4.6 put 


* Plate and grid-No.2 volts, 250; grid-No.1 volts, -7.5; plate milliamperes, 45. 


171 


RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 
DC PLATS VOLTAGES or creosote diauar ereera shaacenaieveaer enero toes 250 max 300 max volts 
DC GRID-NO.3 VOLTAGE...) pc: x nem ltt ee Maceo aiae © ere 0 max 0 max volts 
DC 'GRID-NO.2. VOLTAGE 50 ncaa erie cna 250 max 250 max volts 
DC GRiD-NOd. VOLTAGE ooo’. ces alte eae cote Hevea eae -125 max -125 max volts 
DG: PLATE .CURRENT.. Ovid ota otae ta tae tera Bie eat een 40 max 50 maz ma 
DC Grip-No.2 CURRENT............---000:: ose. Aa 15 max 15 max ma 
DC Grr-No.l CURRENT ko. 650.05 cisye ane Sho tie the sdb ce en sins obs 5 max 5 max ma 
PLATE UNPUT aoocns Ciclo es chemo TIRE Anu Pte kee tacsane tee akc emehs 10 max 15 max watts 
GRID-NOiZ INPUT? Fee tae eee Fe nee Te ee 1.5 max 1.5 maz watts 
PLATE DISSIPATION § .)00!55 dane tle Maes Aa ere ced is Mei See 8 max 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...... ....... 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 maz volts 
BULB TEMPERATURE (At hottest point).................. 250 max 250 max °C 


Typical Operation at Frequencies up to 30 Me: 


DC. Plate: Voltagemon) scence ee Me ac aoe aa 250 300 volts 
Grid’NoO.3 o Soeee bon ee Cee ee ee hae a TOM rine Connected to cathode at socket 
DOr Grid-No.2. Voltage 60s foie orishas te simtotcnde tecaeios 250 250 volts 
DC Grid-No. 1 Voltage ve eth otto ante ite iteam cee -39 -42.5 volts 

From grid-No.1 resistoriofia: fence ee coe to linc cee ee 39000 18000 ohms 
Peak RE’ Grid-Nowl? Voltage. 27.) foes oak oon ee oe cate 46.5 53.5 volts 
DC Plate Currentrrier wasn. ke os ee te acon eee 40 50 ma 
DC iGrid-Neo.2iGCurrentpets cre eto a ee nh ie eres: 5.6 6 ma 
DC Grid-No.1 Current (Approx.)....5.....0 ccc ceneses 1 pret § ma 
Driving: Power (A pprox.) 0% Sane oe ee Le See 0.05 0.15 watt 
Useful Power Output (Approx.). 52.350. 5.06 0000s. es 6.48 108 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No;1-CirculG.Resistancemn are tino sitio ce RIO ete ees 0.1 max megohm 
6 Obtained preferably from separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. 

° Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 
either fixed supply or cathode resistor. 

® Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CES ICAS 
DGiPLATEtV OL TAGE ics sackets 300 mar 350 max volts 
DC: GRID-N 0:3 “VOLTAGE aca ere ice a eee ee 0 max 0 max volts 
DC. Grip-N0.2.V OLTAGE. ... siicateee. ante eee SiR, ne Ge 250 max 250 max volts 
DG GRIDENO.1°VOLTAGE 2. hs ree lee ee ee oats -125 max -125 max volts 
DCUPLATE CURRENTIDS co cas sid da adel stores potctetes tekted cs 50 max 50 max ma 
DC GRID-NO:2 CURRENT 2)... oo pete acne : 15 max 15 max ma 
DC: GRIDEN OUTFCURREN TIBI St ea das Dee foe 5 max 5 max ma 
PLATE SIT NP U Tis Pee eke es PRUE Aaa al is teat GAL OE eae tetas 15 max 17 max watts 
GRID-NO- 2: INPUTS Feet s Sate Oe alk ta aid Fs Oe ee 2 max 2 max watts 
PLATE’ DISSIPATION (2259 Hen ha ae ee ena ene ata 12 max 13.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............. 100 max 100 max volts 

Heater positive with respect to cathode.............. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point)................. 250 max 250 max °C 
Typical Operation: 30Mce 50Mc 3OMc 
DG Plate Voltage .Ahe sic caer eaeaieeiieheds 300 300 350 volts 
Grid! NOtG boc uree hl cc ite ee iden aanee ar are ai citer oe Connected to cathode at socket 
DC Grid-No.2 Voltages. s).'s ihe fete ines bens a ki 250 250 250 volts 
DC Grid-No:l Voltage gutiycisnicate cet stas steve stats -28.5 -60 -28.5 volts 

From grid-No.1 resistor of.............0008. 18000 22000 18000 ohms 
Peak RF Grid-No.1 Voltage.............eee0e8 37.5 80 37 volts 
DC’ Plate'Current oye. ka a ek weele wer ea 50 50 48.5 ma 
DC Grid-No.2 Current... ...... 0... eee eee a, 6.6 i) 6.2 ma 
DC Grid-No.1 Current (Approx.)..........000- 1.6 3 1.6 ma 
Driving Power (Approx.) ...........cee eee eees 0.1 0.35 0.1 watt 
Useful Power Output (Approx.)..........08- Pats 10.38 q* 128 watts 
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Technical Data 


Maximum Circuit Values (CCS or ICAS conditions): 
CITESING APC ITCUlL FUGMIStANCR Lab le a sale bas obese AD 0.1 max megohm 


6 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


FREQUENCY MULTIPLIER 
Maximum CCS Ratings, Same as for Plate-Modulated RF Power Amplifier, ICAS, except: 


ASHIDEIN Oi Sal NEUE er pete dey oils koi} a ashes tenn er ace iohe anbcteGls susie and areeeea ND 2 max watts 
Typical Operation at Frequencies up to 175 Me: Doubler Tripler 
MPC LR CORN OLLE LE Sete orice 58 0 bo 5» SURG AWG SIO oe bac bole’ koa se 300 300 volta 
RSTO Oca F Pe Let eae 8S: A Ginn o do"e. Coes. c RieeacN At Sas ee EO Re IE Connected to cathode at socket 
TD a PIG IN Ores nV OLGAS ile Pis, oo faye a oscar eS erlit Peat ecnerake aramlcirs bd ag volts 
MG ATICHIN Os UAV OLGA Gide crit {ce hus Kea asitnc sane ehckted eeseieke meas dil’ -75 -100 volts 
MEOH CTIG=IN Os 1 TESISCOL Ol 5.5 5.2 cv alklece sie ohstaiere siete rd s aysie sence oie ooo 75000 100000 ohms 
Pegi ha rig= Noll Voltages... co aha risouile inde cisbiees ahem ake so cee bs 95 120 volts 
TEER PEGs LET CNL G TA oc lrar ie oct Toor et at ac RN oa eter aeaval allatanecsrenenovenscae a at'a oils 40 35 ma 
LIPS CRG IN GLOMUS ITOH Ga erat aah in chshita! gatas ok eno cued bial acldtle/ onah oc ennb abe adticats 4 5 ma 
DUAGrid=No iG urrent (A PPPox.) ciara oa hart elelaler ston oveliest at wnatete ete lov orstlel oi 1 1 ma 
DPLVING PEO WERE CA ESPON. bey tetera at araccret batch cilowetickistam staan eniotior a lel aac erevsmor sor ohare 0.6 0.6 watt 
Weert Power Ourpate(A pprox.):.cnsos oo aatic carole sree at ye vielavoranerenal > pa A 1.38 watts 


Maximum Circuit Values: 
RetAGrINO: RACAICUIC, EVCMIBEMIICE - 02 lorcet. nce tre he tae oes fe rale cin ee ts Grete 0.1 maz megohm 
** Obtained from 300-volt supply with series resistor of 12,500 ohms. 


46 Obtained from fixed supply or from grid-No.1 resistor of value shown. 
® Measured at load of output circuit. 


AVERAGE CHARACTERISTICS 


Type 5763 ~ 

€¢= 6.0 VOLTS OC 
GRID-N@ 3 VOLTS =0 
GRID-N& 2 VOLTS =250 
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PLATE (Ie) OR GRID-N2 2 (IC 2) MILLIAMPERES 


@aCu-7100T 


POWER TRIODE 


Forced-air-cooled thoriated-tung- 
sten-filament type having integral ra- 
diator used as af power amplifier and 57 86 
modulator and as rf power amplifier 

sibowa 7 patie and oscillator. May be used with full 
input up to 160 Mc. Class C Telegraphy maximum CCS plate dissipation, 600 
watts. May be operated in vertical position only, filament end up or down. OUT- 
LINE 94, Outlines Section. 


FICAMOUTAVOLTACR HAC DO) Wy). Saxe. oomsidnncmbncwnaeh sa ba betes nv en ll + 0.6 volta 
uU MI CRC Tere hr ales 6 sy an SIEGES a mnie De lG cco ALA salix tance, Raa otean 12.5 amperes 
PIMAMMTHSTAN TENG CURRENT? (Pores sci lies eet esc ed ark ieee teat reaes 50 max amperes 
AMPLIFICATIONS ACTOR. u)i.0o teen siete Oe melee aed na ace ME RRR aman 32 


es RCA Transmitting Tubes 


DIRECT INTERELECTRODE CAPACITANCES: 


(rid 40 ala techs ci eae hae cbhe eakve gale wince aoeeee ee tatu Pee ieaitia ae 5.3 

Grid to filament mid-tapyr.ciG) ashes srctays ales etarecote lore levanataloler sta’ eco uusrercisieis ate 4.7 

Plate to filament mid-tap ee ee eeeeorereseeeeoeseeneeseeesd 3.8 
* Grid volts, -25; plate milliamperes, 200. 

AF POWER AMPLIFIER AND MODULATOR—Class B 

Maximum CCS Ratings: 
DGC FBEATENVOLTAGHOMIS 2 ieachnd mais uldalelgis ocatela nt chtreM ome i eladcteto he ae nee: 4000 max 
MAXIMUM-SIGNAL DC PLATE CURRENT®, ..........0cc0sccreccccccevecs 500 max 
MAXIMUM-SIGNAL PLATE INPUT Ne ah aie cin coroil vuclets © caret ciginiecel Miser eine = 1500 max 
PEATE DISSIPATION So ihe oe ain te Re TiO Oke A PRR IDe Gay wat Be ay eee ee, 600 max 


® Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE...... Pea er nvaveas in Gairag stabil Attiet aay viata Sop Oils heeeeiotad seytor 4rd saa 2500 max 
DC GRID VOLTAGE.......... ABN aia c-Si BRS SEO AUR aa i, Mt SHLIEE ter -500 max 
DG; PLATS CURRENT: ilahgivais biaeie cen aay el coerce cua aed Baad ar hn ay oe eee 400 max 
DGIGHID' CURRENT) io 2 ta de and oomtiiie co she hoor haa iad aeaiaatae cies anes 150 max 
PLATEMINEUT Cie eek ores late ees eral bee ap ae eel och MP ey ca 1000 max 
PLATE! DISSIPATION)ARES «lah tetechee Fe Se Ne Bharat ad ne ain aia cly eee ah de bats 400 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
ond 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DCGPLATD ViOUTAGE ct tL anwar iaielak noid ali, Selb tial eI ne WN 3000 niax 
DC GRID! VOLTAGE ee ye SO ce iN ae en Scene Lemeta MS ea —500 max 
DC) PLATE, CURRENT ih la, dinein i e aia ahavatelalieciihctatarnaealetgeeta muaretste tela ate tel a lartt ca 500 max 
DG IGRID CURREN Bul terccaital cucl’s erat eleve caee cs oh eset ae cdo a eRRRee. Eee cnte neal ge ar arc ame chady 150 max 
PEATE ENED ernest torr ha creat are onal k on cate hare ea RE eae et LRTI eR ree 1500 mar 
PUATE: DISSIPATION( s! Hyjal ha SOP RU Re Ulatana ete sa ete Gade ce Lp ae cae anbiar ie 600 max 


FIXED-TUNED OSCILLATOR TRIODE 


Pencil-type tube having integral resonators 

used in radiosonde service at 1680 Mc. Fixed- 

Tuned Oscillator maximum plate dissipation, 

3.6 watts. May be operated in any position. The 

5794 5794 is identical with type 6562/5794A except 
that the 5794 does not have an external connec- 

tion between the cathode and one side of the 

heater and requires a socket for the heater pins. 

OUTLINE 74, Outlincs Section. The 5794 is a 
DISCONTINUED typelisted for reference only. 


5794A FIXED-TUNED OSCILLATOR TRIODE 
See type 6562/5794A. 
HIGH-MU TRIODE 
5876 Pencil types used as rf power am- 
plifier and oscillator in airborne and G 


5876 A mobile equipment at altitudes up to " 


100,000 feet without pressurized cham- 
bers. May be used with full input up H 


to 1700 Mc and with reduced input up to 3000 Mc. Designed for use in coaxial- 
cylinder-type circuits, but may also be used in parallel-line and lumped circuits. 
The 5876A meets the performance and environmental requirements of specifica- 
tion MIL-E-1D 1043 (AF). Type 5876 is used in applications not requiring special 
performance and environmental characteristics; otherwise, the 5876 is electrically 
and mechanically identical with type 5876A. Tubes may be operated in any posi- 


tion. OUTLINE 70, Outlines Section. 
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Technical Data 


SLHA THR VOLTAGE CAC) DG): recta e PRE asks Bh, ee Te oa Alibin ale atecone 6.3 
PT RATERVCURR BN Tchad co hCd ete. 5 dicen ard Soy Fem Let allay io bitolel era ions aaehere hdl ehary ol aveede Gs 0.1385 
LRA NSCONDUGTAINGE $0 CPi Fete oe oie cna totale S68 ereb has are aleve Gisvaliie aralaldia shale’ Mie vis 6500 
AMPLIFICATION FACTOR ist tel stat rails lerams. gn beatenaretel atatsrat ual rekatahetemetaher atcha vetananalioteters 56 
IPRATH KRESISTANCH GA Pproxs) ohh re yehan st. aie lee Yarigieanay e Wathesdeltaiis Weameata te aaheratl's 8625 
DIRECT INTERELECTRODE CAPACITANCES: 

ASTI COSDIBUES Meal. sre rome iF Malte fete ti Mina era a to MGT URE fall TDD RE sts honlatlle late 1.4 

Gridita, cathoderand: heater 4.662: cio shoe Sie eto stele a asain oleh Wedel 2.4 

Plateito,Cathoderand heaters 0 isos: <itetoteiar wh wi ae selma eb otic bats banhalobolene omens 0.035 


°Plate-supply volts, 250; cathode resistor, 75 ohms; plate milliamperes, 18. 


RF AMPLIFIER—Class AB} 
Maximum CCS Ratings: 


DEP LA TOV OLITAGER Sh). ct OER cue hei cn nee etree es olan ele icles ehete 300 max 
POGEG RID VOLTAGE ys ot cy Me Shoe ines RRA RIG ole Poon ciesretens: sale oetertehs -100 maz 
EICRPLATH, CURRENT 5 ico veritas 5 sie aoc Tatsuo nace aa eae Reo ened chee lotelere ; 25 max 
PATHE ISSIP ATION Shishi. cy, ath antciayn camel mopenevenh oben oeaeatalabelate bar enahneal anmenaan 6.25 maz 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............. cc cece cece ee eeee 90 max 
Heater positive with respect to cathode. ........ ccc cece eee eee eee 90 max 
Maximum Circuit Values: 
GYidsG@ircuitelvesigtances, meee. Reet. Wh. Loe iret Aen tr & avi’ eur by geld Ay 0.5 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


TD CER EATEUVOUT AGE hic wscusacioroncuasanievonaipalinveredeareneneltibnelomalens dehtie taken sows eniuraiitnewens 360 max 
PD OUGREDIVOUTAGI yk Hilde VEU AG al Aare atieks tale eculenem Lue oe andieig Barun arate -100 maz 
TOGA TE COURR ENT ihccispd chav sista ith ol Seach croded sional ona Ravarausntotiteunes sakes nreteu de hcarele leks 25 max 
DEGRIDICORREN TO toe ee Oe ee ee ee oh CRS ie Sea ears 8 max 
POAT EOL NUT ener Behe oe tis tioe sito te les RAB tela ieaetiontan da rade tact esata Basil Cancer ean et os 9 max 
Prat ISRIPA TION a oso % cus Recht ean Be as Sua ae tia ee ena 6.25 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 0. ccc eee eee eee 90 max 

Heater positive with respect to cathode. ......... 0... cece eee eee 90 max 
Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 

At Al At 
500 Me 1700 Mc 8000 Mc 

DGC Pla te-to-GriduvVOlta ge iis ncdbirnsyovennticclirneweuannetbnaris 262 252 Zoe 
DC Cathode-to-Grid Voltage...................05. 12 2 Be 
Dr late Currentiaerae iehiveiny ae cals. Slant ee ena seta ag} 23 25 
DC Grid Current (ADDrOX))) ont ee eee es 6 3 4 
Useful Power Output (Approx.)........... 07.09 Wae. 3 0.75 0.1 
Typical CCS Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
TG Pla te=Go=Grid | V OLGA SE fa), fue, soc aivst see bene: sal cnnspah otros iba, oven BOM Pea Ste Aa pn atnn or uid 326 
DC Cathade-to-Grid. Voltages ni. o0 Pi. eco gina sna ohne ole ayy Sow acoes webea an eee 51 
1D EP ALONE OREG Mis Sprites sicko cues cae wis Wk Je, Ser RR at hora iin: & wusuaiientatianayy otmetetts 23 
PG aT Urrenty (A DDLOKs) vate coil cutas 1 het coasslivee anaes sesiliys ta ately e taiatanace ey kecadet aParles een i! 
Driver LE OWer OULDUGICA DOLOX.s) coc cea ais sly eotea ein iole By Whoa dee netslape a anetel ee oie 6 2 
Weelul PowerOutput (A Dprox.)).,.. cused «i be lehote erokstehs a eRe ne lee ole ie le.-eje 5 
Maximum Circuit Values: 
CMT CCC AT CULG EROS IS CATICE sch ou cM oe tie cle, ces lacy oh Mh cas ire cyases tae Ala ALS tie a 0.1 maz 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC PLATE. VOLTAGE. Volts en Ree See ee a Fae pele Le, omen anu heirs 275 max 
LC GRID IV OLTAGH ste eek eae ee Oh eee ee. ye Bota -100 max 
WGEPLATE GURREN TOR hoist ok: BNO RRS Mune Wis ORT GL alte Shee ty cadet Mais plex shaibe Je 22 max 
PO CORID CURRENT at ce Re cede ce became Kiel Whe, ale Baie orale aie eRe uoenel orate 8 max 
RA TES DNR ee ee Oe ree ee eR ee ee ete 6.0 max 
IPRA TH DISSIPATION cicpis ee cucie ois, stuusuneh dues é wrovellellovdes, ei piallen ei etenetecd tearetean. ert etate 4.25 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.......... IL eR Ch RCAC 90 max 
Heater positive with respect to cathode.......... Asi aria te tetetere, ie fensieteiel iors 90 max 
Maximum Circuit Values: 
TIG=C ir Ctlit EVOSINURTICE ).).14'0 o's cela cieie ele ereisiele sae 's vieie'e vst b ciyralele wiele's oes 0.1 maz 
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Up to 1700 Me 


volts 
volts 
ma 
watts 


volts 
volts 


megohm 


Up to 1700 Mc 


volts 
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watts 
watts 


volts 
volts 


volts 
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ma 
ma 
watts 


volts 
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ma 
ma 
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megohm 


Up to 1700 Mc 


volts 
volts 
ma 
ma 
watts 
watts 


volts 
volts 


megohm 


RCA Transmitting Tubes ————= 


FREQUENCY MULTIPLIER 


Maximum CCS Ratings: Up to 1700 Mc 
DC PLATHIV O1WTAGR ah trowis bs sre celauace ace. 0, euch oc epesalonep ta, suamera atures seepalial alopslakent aire 330 max volts 
DC GRID VOLTAGE.......... Woe A Sentara cena tet kekeate PEE ele Uect res Sucre ieee -100 max volts 
DC PLATE 'GURRENT oi. 3 6c ccis 6.5% 0 0 6 00 bis eieleeiytere tetas) eins « MBM ee aa eae 22 max ma 
DC, GRID CURRENT...) Ah Peas Bae lta ORE Ee On ht Mh ode rom eas 8 max ma 
PLATE UNPUD Os ete e aideat oie Seta ec ea ai eau eae nde) caked ae Ser at a ana eae Ae 7.5 max watts 
PLATE DISSIPATION <5. cccte ohh, > boas fer koe, & ie adeore Raima aisha Lote.cs bevedsyetehennColeaaieas 6.25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode........... ccc eee eee eee eens 90 max volts 
Heater positive with respect to cathode. .......... cece cece eee eee 90 max volts 
Typical CCS Operation in Cathode-Drive Circuit: petite ap eitee 
DG Plate-to-Grid\Voltage. 0 .e ed Reel. ame Pa wile Bes 390 370 volts 
DG: Cathode=tO<GrndsVol tages isccis cies aces valeue ss seucve segs @ evens 90 10 volts 
DGi Plate Current sae. den seid tac ate htaiar levee ePaber roaches ecg alstierere 18 Lid ma 
DC: Grid. Currents Approx.) teaervcseis cic alosrosuat rie ee ely a ere 6 7 ma 
Driver Power,Output (Approx.). 00000600 00 ee ts se we 2.1 2 watts 
Useful Power Output (Approx.).............. hoe, ieee cade e oie 22 Z watts 


Maximum Circuit Values: 
Grid-CircuitpResisgtance «cc \esleis cohol deoke ar atovstn el ay spe oan abate 0.1 max 0.1 max megohm 


® In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 


AVERAGE CHARACTERISTICS 


type 5876 
E ¢= 6.3 VOLTS 


RZ 


PLATE (14) OR GRID (1c) MILLIAMPERES 


ey 


wed 
nod ed 
—=F-F---: 
{o) 200 


120 q 40 ) 
PLATE VOLTS 92CM-7426T 


K 


MEDIUM-MU TRIODE F 


Pencil-type tube used as plate- 
5 89 3 pulsed oscillator, as rf power amplifier G 
and oscillator, and as frequency dou- 
bler. May be used with full input up to 
2000 Mc in ew service and in pulsed H H 
applications up to 4000 Mc. Designed for use in coaxial-cylinder-type circuits, it 
may also be used in parallel-line and lumped circuits. Class C Telegraphy maxi- 
mum plate dissipation, CCS 7 watts, ICAS 8 watts. May be operated in any posi- 
tion. OUTLINE 71, Outlines Section. 


HEATER VOLTAGE (AC/DC):.........00cceeeees bivdeieon tie d. sdegstank Eb sktohate isnt 6.0+5% volts 
-10% 

HEATER CURRENT,............ Py ha a BP Ne NE eSB CPV ROR PONE ee ee tae 0.280 ampere 

TRANSCONDUCTANCE*,.......-- LievaMbuctade ROe me Pate tials tia wus: ea lel atete..5 teronetelenerere ate 6000 pmhos 

AMPLIFICATION LFACTORE Biieee 26 dialivs oslo ssl 65.0) bine sap 54.0 wlolbis Wine wise ois 27 
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DIRECT INTERELECTRODE CAPACITANCES: 


Karid to placer fe Wee o/c Me lhc so Siah/al 0: sw SMA a BONY SERNRE! Sibi aces Was V7. put 

cht FG PRTOEGS, ORO NORTON 2. ce i cap hd wae ke Wb be Winnie k 2.4 put 

Pinteste Ccathoae and NCateD 02 faces aes be rele ee ee Oe ek i Re 0.07 maz upf 
* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 

RF AMPLIFIER—Class A} 

Maximum CCS Ratings: Up to $400 Me 
DG PLATH VOLTAGH). os. oS es Se AOR a MRT Cae SNR ek na ee ec Oe 330 max volts 
DC GRID VOLTAGE....... Suahenen oles ctevel ererals) wleteh oad Aimotete te Relates nietalehs rctaty etetarers ~100 maz volts 
Ue ICA TELLER RESNUE sc heii siesdeo sh epg eeasas Heh ie seaman eee at bie Oe ae Snes 2 35 max ma 
elk TIS LEAD LON 205. toons an Stans dbagerine tales ene ie «ine aie peamens Stake pet eNeNs orene Oe As T max watts 
PEAK HEATER CATHODE VOLTAGE: 

Heater negative with respect to cathode.......... ccc cece cece ccc ecees 90 max volts 

Heater positive with respect to cathode. .........--ceececccccccececs 90 max volts 
PUA THI SHAG HL MMP ERAT UR bayslstoca cee eerie Re nen ae Satie s etelias Mui ckeds arth 175 max °C 
Maximum Circuit Value: 
GridiCirGuitiesistancace Neha pode on tek. er eetiee teeee trie icant cal ur etetndar cnr tlel 0.5 max  megohm 

PLATE-PULSED OSCILLATOR4—Class C 
Maximum CCS Ratings: For a maximum ON time® of 5 microseconds Up to 4000 Me 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE@. ............0000 cece 1750 max volts 
PBAK NBGATIVE-PULSE GRID VOLTAGE... 0.0000 howe es cee e bee ees ceeee 150 maz volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY 2.0.56 cece ec ees eenneencs 3 max amperes 
PRARGIRECTIRIED GRID, CURRENT. 5 jlsmls airs ste apile beipesa ceaedene eta yeu site. staal s ayes ays, 2 1.3 max amperes 
(IPGELLATHRGURRENT ce cel tt eee eels kine sos OL eceohrs is eos bxalie 6 Riel Acdiate le neier aves 3 max ma 
MOG ACARI CURRIN TEMG oor e cree chore tate pac ein dpe Lael here ree MiNe Ne oni! ol Suers desl sya etaela al 1.3 max ma 
PLATE DISSIPATION®, ....... ETOH Son VeE ce Setoe AEE Sun Wee Se aS. Heaters Sugita tates 6 max watts 
PITT EA CORD cemetery, «cts ¥ eS EVoR MMe. oi she x, comet erwiancss dohacsuaieleae cui aisi dhakanc mm. 0.001 max 
IEUESE \OURATIONG eye Mra PEt Pee ee yc ae le ee cao relics mbees 1.5 maz psec 
LATE SMAGMNEMURILA TURE La i heb mye Seiten: dime: eee Ga oie was Gabe Sethe e 175 max °C 
Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Me: 
With duty factor® of 0.001 

Peak Positive-Pulse Plate-Supply Voltage@......... 0.0... 0c cee ee eee 1750 volts 
Peak IINCLALVEST UIs GG IVOLANG Yo) aoe. Meee To ue nee stk teas ee 110 volts 

EPOM Pid sresisvOr OL Gin amie cs 2 ticle ae ee Rae ee Pim Gea A le 100 ohms 
PonkiPiate curren Grom Pulse Supply nics 4 shop astbaaig. 35 cle aileeace asta winte-as 6 3.0 amperes 
Peak Rectified Grid: Gurréent.. janie sett ee ees ae eRe toe co ees 1 High | amperes 
DC Elatese arren tie pats eater. Ge ieee cian idick Shouse sue yp woe a ae de eneld eet 3 ma 
TBR OO ira Ce (KOA Tg J OU Hie > AMA COE EA 3 506 BS. 5 GECINCR IZ SRD «ER AUR OR Cn AREER hh Pee 1.1 ma 
Useful Power Output at Peak of Pulseé (Approx.). 2.2... 26. ee cee 1200 watts 
ALES) UIT CLOT hak Sete oss ee eee eae eee als EAs bac Rass ots 1 usec 
Pillage FVopeuitlolie reales we atk Wt ei seteds ee Hema tak. Skee Cabbie she uote ieee 1000 pps 


4In this class of service, the heatcr should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 

® ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
§000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

@ The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts with 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 

®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of cou- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 
duction. 

® Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ‘‘on” to total elapsed time 
in any 5000-microsecond interval. 

6 This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: Up to 2000 Mc ccs ICAS 

DUE LATO GLE AGE scp astra tsuskenoue las © lecd, 8, 5 overs aetguraulve eiel’> 260 max 320 max volts 
DC GRID VOLTAGE...... CEs ath ahha fe SAME Tee aes -100 max -100 max volts 
DC PLATE CURRENT....... ss Gite e tne Caleta lvls 2 Betas Chess 33 max 33 max ma 


RCA Transmitting Tubes 


DC GriD CURRENT........ UVa deythate wale 'e Malhatphateaseeteterene nehane 15 max 
PLATEVINPUT Os iisiaies sores al aie (oitby ale fs lsliasssi de Lelie igitw ahecene tale e At 8.5 maz 
PLATE DISSIPATION v4 qe Cclsies clauses piel G ehahtheis sledaloue A 5 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode......,.. dials 90 max 
Heater positive with respect to cathode......... Ns 90 max 
PLATE:SBALS THMPERATURE  \ cic) o/s, s 0/4 ot ate euges 3 cs ee tell 175 max 
Typical Operation in Cathode-Drive Circuit at 500 Mc: ccs 
DC: Plate-to-Grid: Voltage vedic os cicsisc 2 cc ced ees 286 
DC Cathode-to-Grid Voltaged .... cc ccc cee et ees 36 
DE PlateiGurrenty ys oy ee Wa Masaepate eee eane ec a'e Gi le dyatal ace 30 
DC Grid iCurrent CA pprox: i dwar eee ersela eine oes 3 
Driver) Power Output (Approx.) oi. sie oe ie cients ainieie eae 1.8 
Usetul Power Output: (Approx.) ae acm aeeieei inate. 5.5 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid=Circeuit Resistance ysis Sune cierto es ie tere hb eI Bay ss orl lease eae 


15 max 
10.5 maz 
5.5 maz 


90 maz 


90 max 
175 max 


0.1 maz 


megohm 


®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the conncctor in order to provide adequate heat con- 


duction. 
6 Obtained from grid resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: Up to 2000 Mc CCS 
DCHPLATE VOETAGE tig. vice a eres Hele eae eRe RR Cra 320 max 
DC, GRID WV OLTAGE Raat cilere ts cicliacsne tle toieralnraballehanue Nore Reelin Men ds -100 mar 
DG PLATE CURRENT oe se Geen eats ose Reo elaie Sexi oe nee 35 max 
DC GRID CURRENT EG ais bictae ates tans Sire AIO Ee Se ear ereN 15 max 
PLATE VIN URE aye peters aration. tar, Wananga tee tcl ett vee Sua alan ele 11 max 
PLATE DISSIPATION? 3 FS anes ey Pets Wie Wicew ete eee tee 7 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ............. 90 max 

Heater positive with respect to cathode.............. 90 max 
PLATE-SBEAL TEMPERATURE... 0.5 c00cccteeveccsecevecs 175 max 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 


ICAS 
400 max 
-100 max 
40 max 
15 max 
16 maz 
8 max 


90 max 
90 maz 
175 maz 


500 Me 1000 Me 500 Me 1000 Me 


DGPlate-to-Grid? Voltage avec) taiicia tera a etd ethene yc 347 330 
DC‘ Cathode-to-Grid Voltage 6... co ciee sic e eles ec cls none. 47 30 
DG Plate Current Wai05, cc dsbep erence palin dito erat ahetancterete ners 33 33 
DC: Grid ‘Current (A PProx:) < Sisiets otic ee labels svonienet te eye tne 13 12 
Driver: Power/Output. (A pprox.)))4-.cen oo aisihecara eek ciel AND She) 
Useful Power Output (Approx.)...............0000000- 7.6 5.5 
Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Mc: 
D€iPlate-to-Grid Voltage wie do wien Halen es eT te 347 
DC Cathode-to-Grid Voltageg ..........c ccc cece cece ees 47 
DC{Plate Curren tinny s cack sa ae rah a Religie is Lantana 33 
DC Grid! Current (Approx.) desis Be a ee. ie ale 13 
Useful: Power Output) (Approx.))saiven da. TG, See at 5 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid-CireulthResistance 1 oen alan iron ene nine tetas Siete ee Coe eee 


FREQUENCY DOUBLER 


Maximum Ratings: Up to 2000 Me CCS 
DC PLATE VOLTAGE! ©. 0 6.e sce. A alos gua te sous? slo e SMCS aia 5 ronles 4 260 max 
DC Grip VOLTAGE........ RAS A) TARA nrc Men aeA hie pO Leona -100 max 
DC PLATE CURREN Ps itia se Aas Hin Ws clay AUER dels acti ee 33 mar 
DC GripiCuRRENTA es Gouna es Pee cehe Mie a eraiete eMynd 12 max 
PLATE INPUT 77:21! sqctineel etcdig tC settle le sncatenete ten das vee 8.5 max 
PLATS DISSIPATIONG 4 set akiWn 9 Sasi em cathe Aisha auee he kubadiatel nde elabab 6 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 90 max 

Heater positive with respect to cathode.............. 90 max 
PLATE-SEAL/ DEMPERATURB «J g'o ac ccc cee cin ulstea We Glatt 175 max 


0.1 max 


ICAS 
320 max 
-100 max 
33 max 
12 max 
10.5 max 
7.5 max 


90 max 
90 max 
175 max 


ees Lechnical Data 


Typical Operation as Doubler to 1000 Mc in Cathode-Drive Circuit: 


Piel ate-LoaGridtV OlUA@eLce Thies ek. Aree whe etg Es CL de 290 350 volts 
PCat hode=b0-GhGVOlla ged isteach ineieloun'e, «ois Suchet mpatyicholsy sie 40 50 volts 
AOE ON COULTON Gras ate cietd ciate ol enaile, assuake lenewniatanancn al wmeie4 33 33 ma 
werGrid Current CAppros.) ... 06%. os ER hth) Atria te REC qT 8 ma 
PINOLE O WE OULDUTECAPPLOXs) scrathe vie auds enmeshed ocioe : sige oO) watts 
MisefulebmowerOutput CA PProx.) is.) becuse ds edie e eo eisai ANY fs 3.0 watts 


Maximum Circuit Values (CCS or ICAS conditions): 

RTE UO WIC REVCSIBUAICE Le sah HUlcyalbh, Site alae cihailentete ot eiyelloltce SarMsNae PRMRSURL SISTING Keine ai aK) Sue bs 0.1 max megohm 
®Jn applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con- 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con- 


duction. 
4 Obtained from grid resistor. 


AVERAGE CHARACTERISTICS 


TYPE 5893 
E¢=6.3 VOLTS 


ERES 
Ny) 
° 
° 


PLATE (Ip) OR GRID (Ic) MILLIAMP 


400 
PLATE VOLTS 92CM-7610T 


TWIN BEAM POWER TUBE 


Small, heater-eathode type for af power 
umplifier and rf power amplifier and oscillator, 
and frequeney-multiplier service at frequencies 
up to 500 Me. Heater volts (ac/dc), 6.3 (par- 5894 
alJel), 12.6 (series); amperes, 1.8 (parallel), 0.9 
(series). Jirect interelectrode capacitances 
(each unit): grid No.1 to plate, 0.08 mar upf; 
grid No.1 to eathode, grid No.8, internal shield, 
vrid No.2 and heater, 11 puf; plate to cathode, 
grid No.3, internal shield, grid No.2 and heater, 3.4 uuf. Requires Septar seven-contact sockct and may 
be operated ip vertical position, base up or down, or in horizontal position with plate terminals in hori- 
zontal plane. Maximum over-all Jength, 4-5 /16 inches; maximum diameter, 1-15.16 inches. Maximum 
CCS ratings as PUSH-PULI] RF POWER AMPLIFIER ANI) OSCILLATOR: de plate volts, 600 
maz; grid-No.2 volts, 250 inaa; de grid-No.1 volts, --175 max; de plate ma., 220 mux; de grid-No.1 ma., 
10 maz; plate input 120 mae watts; grid-No.2 input, 7 mar watts; plate dissipation, 40 max watts. The 
5894 is a DISCONTINUED) type listed for reference only. 


POWER TRIODE 
Forced-air-cooled heater-cathode 
5946 


type used as plate-pulsed oscillator 
and amplifier. May be used with full 
input up to 1300 Me. For operation at 
2000 Me, plate voltage and plate input 
should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis- 
sipation, 250 watts. Tube may be operated in any position. OUTLINE 89, Outliies 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
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wien RCA Transinittingd bes ae 


the radiator toward the bulb and grid terminal when the 5946 is operated at maxi- 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja- 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


HEATER: V OTAGCE CAC/DC)O7 tera auis a ciate ace Cnet tee Mert ete, en eee 6.3 volts 
HLBATERCCURRENT C09 « scouts trs winttek titi neem a atl aety hua ae ener 3.4 amperes 
AMPLIFICATIONS EACTORES tet cine alle ater yoann amon this veinl-L coltaeniy eaten: 25 
DireEcT INTERELECTRODE CAPACITANCES: 
Grid GO" PlAte eR Mae coke Creer Ae aeRO ne Or ee pe RRO Gi fr a) enn ee 6 pul 
Gra? lO CAO at Gare fe a easete tee ucaa er onto ere an ae eve eit een cee Ad. pul 
Plate torvcuthodG nnd Heater ss tem ogee sek amy a eel eco ni io tae eee ke 0.19 upf 


° Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, -15; plate milliamperes, 250. 

© With external shield connected to grid. 


Maximum Ratings; PLATE-PULSED OSCILLATOR AND AMPLIFIER—Class C 


FOr: ONgtboGe Olen ot ere ao ee ee ee ae 10 mas 100 max usee 
PEAK POSITIVE-PULSE PLATE-SUPPLY VOLTAGE@¢.......... Td00 mer 7900 mar volts 
PpAK NEGATIVE-PULSE GRID) VOLTAGE 20% 6 hs he ae ha 600 mer 690 mas volts 
PEAK PLATE CURRENT FROM PULSE SUPPLY... 0... .004-. 4.5 mae 3.5 mar amperes 
PBRAK RECTIFIED GRID GURRENT sig 2s yedeneiedla a haweie ti cre Uk 1.0 mar 0.75 mar anaperes 
DC PEATE: CURRENT enc taols oe ae ty a esasneteen weit sie ethereal sere aes 45 mar 250 max ma 
DGiGriBaGiGierien Fe ys esis sag 8s ea siepe SCO ee RO tdci hs 10 mas 70 mac ma 
PRATEANE Ue ee eee oe Cc cle ae aR ela: aa nes 340 nee 340 arac watts 
PEATE: POTS uRIONE) cnc deiace «bis ca ahaa take. ace e deae Gc cartteel ial ts 250 war 250 max watts 


AVERAGE talotale BE ale ME 


TYPE ‘5946 
E¢=6.3 VOLTS 


PLATE (I,,) OR GRID (Ic), AMPERES 


6 8 12 
PLATE KILOVOLTS (E,) 92CM-7558T 


Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1250 Me: 
With duty fuctor™ of 0.01 


Peak Positive-Pulse Plate-Supply Voltage@.............. 5500 7500 volts 
Peak Negative-Pulse Grid Voltage................. Sartor 37% 500 valts 

From cathode resistor of*. . .. Sgn aie Pe 100 100 ohms 
Peak RE CridiVioltageas un alee meee cee Watonbekey a" ctalexs ot 62 $50 volts 
Peak Dlaic Current from Pulse beep es Riis 6 Wee 3.5 4.5 amperes 
Peak Rectified Grid Current. SmI Chie ae ae Ge 0.50 amperes 
DU Piste CMG. Coe cl ate etter t oe sie pore se matte 35 45 ma 
DC Grid’ Currenty sh 6 FE ee fare eee ee 2.5 3 ma 
Useful Power Output at Peak of Pulseé (Approx.)....... 8000 14000 watts 


® ON time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 
defined as the maximum value of a smooth curve through the average of the tluctuations over the top 
portion of the pulse. 
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aS Technical Data 


4 The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
valuc level. 

* Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of ‘‘on”’ to total elapsed time in any 
500-microsecond interval. 

“ Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be uscd. 

6 Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 


H H 


OSCILLATOR TRIODE 


Subminiature heater-cathode 
type used in radiosonde service at 400 6026 
Me. Class C Telegraphy maximum 
CCS plate dissipation, 3 watts. May 
be operated in any position. OUTLINE 
4, Outlines Sreuteenn The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro- 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of the soldering operation will crack the seals of the leads and damage the 
tube. Plate shows no color when tube is operated at maximum CCS ratings. 


FADATER VOLTAGE SRANGIO (AGY DC)'c ie th te ots ie oss tare steiid aol Mit lo Gases oimtetens¢ 5.2 to 6.6 volts 
EATER CURRENTACAG 6,3 VOLUS) cae. ete nds cp osteo wtals POEM wlerete tienes 0.2 ampere 
PERANSCONDUCTANCE 20. ca Ot¥as stiri oo ah weds s eisvalalenalstatattakelenely oareretanle 5900 »umhos 
PMELIFICATION. FVAGRORN 5 cc, Terme cae Na ara. cic tas. oeu0 eco leh ahalg rely novenarel ig soteiaatane 2 
EGA TE CESISTANCE CADPIOXS) tic othe 4 Meritelocs isla ce aiecebelaligrotelaralole i a Wretal he 4000 ohms 
Direct INTERELECTRODE CAPACLTANCES: 
CSPI E ON Ce PAN bccn; LENORE cee eae aliens ace we laules aroraste Mr Mtane attoy arate Maile 1.3 ppt 
Griattorcathode ang snoater vie feos} fis ohare a lol's sis shes eaten s Otehe Mtoe 2.0 pf 
Pintertoveathode'and heaters. s. cote ces eek ei ere sie Send ORE Sip ararrotane te 0.42 put 


° For radiosonde applications in which the heater is supplied from batteries and the equipment-design 
requirements of minimum size, light weight, and high efficiency are the primary considerations even 
though the average life expectancy of the 6026 in such service is only a few hours. 

* Plate-supply volts, 120; cathode resistor, 220 ohms; plate milliamperes, 12. 


OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


Dy COMETCA TaN OUTAGES ES rant acetate ORs heron uanalian over’ chsace Pei ceu th cp o Saurousceltcliscnel psy enanarobeness 150 maz volts 
HR CRCSRED BV OL PA GI tear eee Suslonc et cick aerial ay iss ora nae suas Bis Tee cee tee he ian upabsyecauens —50 max volts 
POTAL, CATHODE CURRENT} hcicttee beudtrte, ties details Sitel aioe cies Wi ieusass 40 max ma 
PRC ACH IIT CULAR BINT curd.) car, < eartabaaa fe esr leat are conch ayaMacate- eter one 9/6 tareito) 65 AAGTe euaaa 10 maz ma 
RBC AT ROUEN DOL aren ORR En «shalt Misses pecan ie tenera nh emeronaie ailexaicahel iuaiepaias efaevshene 8.3 max watts 
PLATE LD ISSTPATIONGH Loc aisattiee sands 0 cities ore ee ena eleTe eee Rekaneke oerecate 3.0 max watts 
PHAKSHEATER CATHODE VOLTAGES. co o.s ot cicicisis © c18 score er9  eaaie cous alebi@aowientue 0 max volts 


Typical Operation as an Oscillator at 400 Me: 


AER ee ALOE OLGA & Ose Sexe otecir tr <r.) somes odevs. 3-0 via lblotela end. ei oliere siaia Telta’sl oteral eu sia 135 volta 
METACLELCCRISLOR AAS OMEUN Wabi b aiiustesatstodese ain dionsiie sus @ ospoie a: Sierace eile ove © cheuncthels Gohete 1300 ohms 
LCCC UPON G en hut caret pede ads taro llenerGuerdie..e-/ote tcoreieiecets esd Basher oi & Miva voles 20 ma 
PCcGrid CurrentsCA Pprok,), aicnt waiarsisu sys lets 6.049.408 wi doe ey elare ecatedenan tansh tite ae 9.5 ina 
MMOLE OMT EOIEENEG oret ers cha Nitti cis ike eats sevevie eitcsal wast Minot pied ateteh Aven ies: alias Nene 1.25 watts 


BEAM POWER TUBE 


Small, sturdy, glass-octal heater- 
cathode type used as af power ampli- 61 46 


fier and modulator and as rf power 

amplifier and oscillator. May be used 

with full input up to 60 Mc and with 

reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, 
CCS 20 watts, ICAS 25 watts. 
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HiPAPARE VOLTAGE CAC/DC) Aicmicis pies us cals eel iil meitiie crckomaeieretotsnc chanea eee ie 6.3 volts 
Hisavion; CURRENT 20 NY sie eee SY 2 etter eth late Me elem cet wien talp i « (oretale mae 1.25 amperes 
TRANSCONDUCTANCE). Genie a ltinteie cine oe Dac gt SHIN ceteetaee, GAR TGRen shear tae tart 7000 umhos 
MuUcFACTOR, Grid! No:2' to Grid Noi * is aoe os sins ere Clee ection okie 4.56 
DirEcT INTERELECTRODE CAPACITANCES: 
Gridi No. Lito plate jo. Aiea aOR ce ea wel ery eee Pele tevexehey os . 0.24 max unl 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleev iy 
and heater’ SRR ONT in othe Pele SUM aN, Site nene SURNAMES, 13 ppl 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
Heater OAKS TAs UD, che ales Cia Re lie, aed eines aah tenes Reem 8.5 ppt 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 
AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 
DOC UPUXTEVOUTA GE er i a daedeaiians za 2 Wane olatalelaubia camels at share 600 mar 750 max volts 
LDG°GRID-NO:2/ VOLTAGE apy acid erage Cave anetiig aioe siteraeare away caearte 250 max 250 max volts 
MAXIMUMGSIGNAL DC) PEATE CURRENT ei iicuictls nalveiieuhe coles 125 max 135 max ma 
MAXIMUMSSIGNAL PLATE INPUTS ie dee yee dea ne ong: 60 mac 85 max watts 
MAXIMUM-SIGNAL) GRID-NOL27INPUTSI eee ce nt om ence ole 3 max 3 maz watts 
PRATELDISSIPATION® Beene erates 6 nas eterna rer dui ane 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............25- 135 max 135 max volts 
Heater positive with respect to cathode................. 135 max 135 max volts 
7 57 2 1 
Typical Operation: Values are for 2 tubes Gna ae 
DGrPlate Voltage eee Lee ee Bide 400 500 600 600 750 volts 
DGC Grid=N ods Viol tae Sat eum staiers arene Oey? 190 185 180 200 195 volts 
DC Grid-No.1 Voltage: 

With fixed-bias source... 0... 6. sec cake e. -40 -40 -45 -50 —50 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage®. . 80 80 90 100 100 volts 
Zero-Signal DC Plate Current............. 63a Oe en e6 28 23 ma 
Maximum-Signal DC Plate Current........ 228 215 200 229 220 ma 
Zero-Signal DC Grid-No.2 Current......... 2:5 2 i] 1 1 ma 
Maximum-Signal DC Grid-No.2 Current.... 25 Eo25ivmn2s PH 26 ma 
Effective Load Resistance (Plate to plate) .. 4000 5500 7000 6000 8000 ohms 
Maximum-Signal Driving Power (Approx.) . 0 0 0 0 0 watts 
Maximum-Signal Power Output (Approx.). . SO nd Gls 95 120 watts 


Maximum Circuit Values (CCS or ICAS): 


Grid-No.1-Circuit Resistance under any condition:9 
Wh GXOCDIRG Ris Sintaun ses ete ae ayers Bumeratine arabe aNaLaremotn Lanai tape > page i 0.1 max megohm 
With. cathode: bias Wares chuarent ine < Miche atauete x ete ity ian nie bre wrtkere cone ceca Not recommended 
° The driver stage should be capable of supplying the No.1 grids of the class AB; stage with the specified 
driving voltage at low distortion. 
° The type of input coupling network used should not introduce too much resistance in the grid-No.1 
circuit. Transformer or impedance coupling devices are recommendcd. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 


Maximum Ratings: CCS ICAS 
DGC PUATE VOLTAGE © inn e/a pickets lebeRavtreiaus eesti iiecscs at 600 max 750 max volts 
DC Grivd-No.2 (SCREEN-GRID) VOLTAGE........ SON 2 Wal 250 max 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®.......,........ 125 maz 135 max ma 
MAXIMUM-SIGNAL ELUATE INPULS gate enn ss ea cee cee 62.5 max 90 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®............00000-- 3 max 3 max watts 
PLATE | DISSIPATION icant te atl eid ciate te ere eae eee 20 max 25 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. 135 max 135 max volts 

Heater positive with respect to cathode.............. 135 max 1385 max volts 
BULB TEMPERATURE (At hottest point)................. 220 max 220 max °C 
Typical Operation (Values are for 2 tubes): 
DC PlatewWoltage.ck Os hh.... eae «ae 400 500 600 600 750 volts 
DGC Grid-No.2, Voltage*eatsn ascites lace TON Lowe LOD. 190 165 volts 
DC Grid-No.1 (Control-Grid) Voltage...... -41 -44 -44 -48 -46 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... 95 102 97 109 108 volts 
Zero-Signal DC Plate Current............. BI AT eh 22 28 22 ma 
Maximum-Signal DC Plate Current........ 232) 24201207 270 240 ma 
Zero-Signal DC Grid-No.2 Current......... LL 0 7%, 1056 1:2; 2073 ma 
Maximum-Signal DC Grid-No.2 Current.... LS) LO ag 20 20 ma 
Maximum-Signal DC Grid-No.1 Current.... Doak eiiln i Wak Sound bia Ze oO ma 
Effective Load Resistance (Plate to plate) .. 38700 4600 6800 5000 7400 ohms 
Maximum-Signal Driving Power (Approx.) , 0.2). Ovsa0n2 OVS.) 5. OF 4 watt 
Maximum-Signal Power Output (Approx.).. 62 83 90 113 131 watts 


Technical Data 


Maximum Circuit Values (CCS or ICAS conditions): 


Grid-No.1-Circuit Resistance 


2 8 Me 60 6 ee © Re © Seow ie 60 (0 felle tee © 6 fe & A 8 iN) louie a, any 


™ Averaged over any audio-frequency cycle of sine-wave form. 
© Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
{ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


30000 max 


ohms 


Maximum Ratings: CCS. ICAS 
GER GA TE IVOE MACE iis My vets etal atic. toe Go Me ecto LER Ae RTE 480 max 600 mar volts 
DC. GRIDENDIAIVOLTAGBE wf. elo net iia a ames wale eae 250 mar 250 max volts 
WW CLGRID-IN OSLCV OLTA GE Wo... 0 Ber als Sietacgl hs ey Gye a -150 max -150 maz volts 
LD CMIMTATE CURRENT on. coe ol. 2. slate a aaieibiete ath ice Taare itee 117 mar 125 max ma 
DCIGRID=NOLsCURRENT 5 iw tus hos selbst ae Ue R AIOE, hie 3.5 max 4.0 max ma 
PLATE PUNE UD bers stheye oftihie faeriee gue chonete Butteels Rae eae., ME eatimotas 45 mar 67.5 max watts 
GRIDSINOLASEND UT sere aos ous e fone sisi ets ass Dien Er SRL EL eens eon 2 max 2 max watts 
BATH RDISSIE ATION IRD hoe Pec) nt hc eee iets ee ate ees rs 13.3 marc 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............. 1385 max 135 max volts 
Heater positive with respect to cathode....... 135 mar 135 max volts 
BULLS LEMPERATURE (At-hottest' point) 2.00 6... ce wd 220 mar 220 max °C 
Typical Operation: 
TY CUPTALENV OLA RE Les noe trie ye re cue ee ene seth asda lat a eliaye 400 475 600 volts 
GAG rid NOs VOLE Ce Gort sete che Goldie atone on 150 135 150 volts 
Mrombsertes Tesistor, Ol. e wan. tebe pa lade ciecan ieee 33000 51000 56000 ohms 
DCG N ole Voltare Gila) dutta stem olen ete vernal ey ca -87 -77 —87 volts 
Mrom~erid-NooWiresistor OF au teiios alee oc nie ae 27000 27000 27000 ohms 
PeakeRiaGnid-=Nos Voltagesics ciel. ous ce cicece chee 107 95 107 volts 
Ga Piate: GurTomtaaens hitter ewe ats oehsce detain wate: 112 94 12 ma 
DD CuGride Noss urrent.. Were te eee me 5. cualevce eile tia tane 7.8 6.4 7.8 ma 
DC Grid-No.1 Current Spices ARE Sci eis eae atone eat 3.4 2.8 3.4 ma 
Driving Power (Approx.) . 5 BARES, SOM ete tee aN 0.4 0.3 0.4 watt 
Pow erOuLpieacAPPLOX, itis) 0, kent hae tel sie tee Cie 32 34 52 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Reh sNGsleC IPCUIt eV eBISL ABCD ile satay te 55 90 scale) ad adn witless Ree eee 30000$ max ohms 


é Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor of value shown. 
4 Obtained from grid-No.1 resistor of value shown or from a combination of grid-No.1 resistor with 


either fixed supply or cathode resistor. 


t For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: CCS 
OC MOAT ES MOL TAGHIOL feuiarets cess cea crocs at one ocala di eesti sano eor en ote 600 max 
DC IGiRIDSN O:2..V OLTAGB EE. on sti ics A cthaye cause teuatt cateaatccrirone 250 max 
TWCEGRIDIN Oo UaVOLTAUE Ohh. t otisc.cthc oe sees Geer —150 max 
PY CBP UATEVGURREN TO oc mineenete te soko &) ois th ois antares eee aotae ees 140 mar 
DD CAGRID-N OVl CURIENT 42 aiscugaice tis st cies ketenes ee ae 3.5 max 
TEA GEG) TIE Gedy ta cls Gado aT OR RACIORE: CoRR CROUERE A IHR AUER ISL ACS. ATACE 67.5 max 
GRIDIINOLS DUNE UR eet ce tc cniere cs aleve acheuice Che + & Gress tee 3 max 
PATHE ISSIPA TION mrs ct 4s cult giewena tered ee ei ehioid-es abel « Gian « 20 max 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. ............. 135 max 
Heater positive with respect to cathode.......... 135 mac 
BULB MEMPERATURES( At hottest.point) io), <5 ola clene 06 oem 220 mar 
Typical Operation as Amplifier up to 60 Me: 
ID GTSte VOltdC Os oa Aad Bel OEE ed oe Ran ine, Share stoities 500 600 
GEG USING. 2eVOlLAPO*, adic; hiiedsates) ss titre aes. otte 170 150 
POM: SCMes LESISCOL OL! © .. ; SAsnnsdberake cusuea aan 36000 51000 
DCiGEd Nori VOMAgee RN ys AE. store er te ebsrete ins -66 —-58 
rom Crd NOLL resistor OL cbs. vaicdese + pelaier es oie 27000 20000 
Fronmeathode resistor of ay 655 Aa ies ee nae 470 = 470 
Peake PaAGniasN Ole OltAGE.). 76.6. dele cles odhclake 6 84 73 
DC: Plates@urrenty ys source eae aera is pee caoliore ke 1 ise a 2 
DC Grid= NG 2" Cures en Gewicht suadeiiannat eaee aieernrontne 9 9 
DC Grid-No:l-Currenti(A pprox, ii io cvore sir vasredete oils Zo eee 
Driving Power (APProx.)is 2). 0 tee ole can ee peaenei aoetate OFZ 0.2 
POM UIUC UUCNCA DT LOXe ois fares gle) or elhl a ele atslictelaialeial bss 48 52 


ICAS 
750 max 
250 max 

-150 max 

150 max 
4.0 max 

90 max 

3 max 

25 max 


135 max 
135 max 


220 max 
600 750 
180 160 

43000 56000 
-71 -—62 
24000 20000 
430 470 

91 79 
150 120 

10 11 
ZEEE Set 
0.3 0.2 

66 70 


ee RCA Transmitting Tubs ——— 


Typical Operation as Amplifier at 175 Me: 


DC 'PlaterVoltage.). culsasc mien a on ciate orate Anita Stay ae 320 400 volts 
DC Grid=Noiz, Voltage* iy. asi cienieeeuis seo avai wivae care 180 190 volts 
From series resistor of. ...........005 Be ates a arakensintehess 13000 20000 ohms 
DG iGrid-Now? Voltage tT tec aa. ott cuter ein areiie che arite -51 ~—54 volts 
From grid-No.1 resistor of............. Thies hotelp has strats 27000 24000 ohms 
From cathode resistor of. ..........0.00. HS ane es 330 330 ohms 
Peak RF iGrid-No.liVoltagess cai alec ers ole ela memes 64 68 volts 
DC. Plate Current Sepa eikt ah Bieter e cacaroron ote Wks, atatotate aetna os 140 150 ma 
DC Grid-No.2 Current 44 44 5 eel dee oe tions en ee 10 10.4 ma 
DC’ Grid=NoliGurrent: CADProx.) © sis5 svelte siekeieha cls taken neers 2 PAES ma 
Driving Power (Approx.)......... P crare anehian Haueverecahotalal madrasahs 3 3 watts 
Power. OutputiCA pproxs) sie roe teoe woe eet mare eee oe als 25 35 watts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.i-Cireuit Resistance st: ovarian iret sage ee ccoyeitn sie sare eee eo atel 30000$ max ohms 


“Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 

erates series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up con- 
itions. 

5 Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods, 

t For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRID-N22 VOLTS=150 


TYPE 6146 
Es =6.3 VOLTS 
GRID-N22 VOLTS = 150 


a) ”) 
pe) ul 
é . 
a 
= 
2 eo 3 
3 3 
2 2 
2 d 
; 5 


Tid glee RSA 
0 400. 600 600 


PLATE VOLTS PLATE VOLTS 
92CS-8l4IT 92CS-8142T 


ot 
° 


te) 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRIO-N2&2 VOLTS =150 


PLATE MILLIAMPERES 


400 
PLATE VOLTS 


S2CM-8145F 


184 


eee ee SCOT echnical Data 


OPERATING CONSIDERATIONS 


Type 6146 requires Octal socket and may be operated in any position. Simpli- 
fied shielding and good performance are facilitated by the base sleeve with separate 
base-pin connection and the triple base-pin connection for cathode, grid No.3, and 
internal shield. OUTLINE 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Mc, plate voltage should be 
reduced to 53 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


AVERAGE CHARACTERISTICS AVERAGE CHARACTERISTICS 


TYPE 6146 
E¢=6.3 VOLTS 
GRIO-N22 VOLTS =200 


TYPE Bare 
Ef=6.3V 
GRID-N2&2 aOLTss 200 


GRIO-N2! MILLIAMPERES 


GRID-N&2 MILLIAMPERES 


: 0 400 
PLATE VOLTS , PLATE VOLTS 
92CS-B164T 92C$-8143T 


AVERAGE PLATE CHARACTERISTICS 


TYPE 6146 


E¢=6.3 VOLTS 
GRIO-N22 VOLTS=200° 


PLATE MILLIAMPERES 


| eon gE 
2) A a a a 
eee 

saensee 


AT 
pu are at @2CM-7707TI 
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RCA Transmitting Tubes 


BEAM POWER TUBE 


61 fe) 5/ Forced-air-cooled, thoriated- 


7. 12 5 A tungsten filament type used as af 
ca power amplifier and modulator, and 


as rf power amplifier and oscillator. 

May be used with full input to 120 
Mec, and with reduced input up to 250 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 125 watts. Requires Giant five-contact socket and may be oper- 
ated in vertical position only, base up or down. OUTLINE 30, Outlines Section. 


Wes isi)‘: se! “a; Welt Whe, Seine. le) ©: (6: 6,10. 618 (8) 6k) 6 fee 6) © fe la corte! 1; fe) 8: 0; “9: 6) ie 8! (oo 


FILAMENT VOLTAGE (AC/DC) 5.0 volts 
FILAMENT CURRENT Gy Bi aos hare tn Pre ic raiae) a: la Wotsteele ctusetd henceaite halla tallege Guha enenatas 6.5 amperes 
Mu-FACTOR GRID No.2 To GRID No.1* G22 

DIRECT INTERELECTRODE CAPACITANCES: 


$e) (6 0 6 6.6 Oe 0 160) Se 46 0 © 6 Ole 0 8 6 60 6 & 6 Sa 


Grid Nok, to: plates oui eee ete eel ele. ale) ove) efoto and (ad) by-ails,-aifiteara-epralln alton ere 0.07 max uf 

Grid-No-to filament’ an GigridhINoe2yain ies obi w isllacsis ye ache, o iss alemuareeela ener ets Le pf 

Plate:to filament and gridiNo Seenein. serach Geass cls wisiens hen a tere eletoce one 3 uf 
SEAL TEMPERATURE: 

Plate easyer ee Ee het ae Re gem aR itu clst Lit SURO, CoP amehate eh stale 220 max °C 

Grid) No. 2,,eriden oflvandsilamentessn ates Gore een aicuelieenete eit autuaiene aie elas 180 max °C 


* Plate volts, 3000; grid-No.2 volts, 400; plate milliamperes, 50.. 


AF POWER AMPLIFIER AND MODULATOR 


Maximum CCS Ratings: Class AB, Class ABe 

DC' PEA TETV OUTAGE ae ele Ne ica PATIO) Sap has. Cue arle en aieeateieel RO 3000 max 3000 max volts 
DC GRID-N O22) ViOLTAGIN Matias bi: ltteer aneeeel iti ise abena eho el eer eaneete 600 max 400 max volts 
DC GRID-NO.] VOUTAGEuienieats Orr 0a) Wins ake) sie seelidta!o alewanel a ebens -—500 max —500 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®............2.0-0008 225 max 225 max ma 
MAXIMUM-SIGNALUPLATE INPUTS. piarciatie. cc iace el ollie siege, > eo es 350 max 500 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT®.. 0.0... ee ce es 20 max 20 maz watts 
PLATES ISSIPATION CN ais Tee conte otttetei os  omclsietion ileus seanagakcd at ol theme a 125 max 125 max watts 


RF POWER AMPLIFIER— Class B Telephony 
Maximum CCS Ratings: 


DCU PATE, VOLTAGE Cea aas batt ei Marsa cn stand hs enmierd, crimes actrees DOOM AG aL 3000 maz volts 
DG 'GRID-NO:ZaY OLTAGB iia (ee aal ed udaseatiteronecenatale allthece 4-6 ver cine Sami ts «Rem a2 400 max volts 
DC! PEATE. CURRIENT 2 a nica ec fol sh icoiie trae aie nls ae ahaee clone tae Aa UAE Ue yack pelea etre 135 max ma 
PATE TNE UT eitheete eat wie Finley RAI TEE dice 8 as eR aslec a ras otoes daraiecle a aN NUMER RING Ears 200 max watts 
GRID=N O22 ENPUT aes GRO Ree celtnens, cota ce tn cet oka ran ate en See aie aaa 14 max watts 
PLATE DISSIPATION = hx Siieoiis eee OteTe Aria CUA cb yatta ig ot oAe ree ABne he veabiate 125 max watts 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 
Maximum CCS Ratings: 


DG, PLATE VOLTAGE lig) ci Malet Ree ORE ee ee eee I ce arcs atc Lge aS 2500 max volts 
DC: GRID-NO:2/V OLTAGB A poise ket es ieee ele. sok i LAY ACN aon DR iat 400 max volts 
DG: GRID-N Oz AV OLTAG Bog yu Qa c ica) Re) Oe seat UN Mele Ad aed REISE enor aL —500 max volts 
DC: PLATH CURRENTS TOS CAT ORO Nae tn arte ee gerne Teen eens ne mete mney nia 200 max ma 
DC’ GRID-NO: 1 IC URRE NTI 128 cicicons caicrtis fai Move i tats oe eve mea aE Le ol ieee 15 max ma 
PLATE INPUT sche ASG Ue eae ieee rte rn tener Ril es ancora, 415 maz watts 
GRID-N O:ZELNPU TAS ast ris eos brak oe cl ah ected Renee shea ee out te ees 20 maz watts 
PLATE: D18SIP-A PRION pee seed wots aaae iment aoa atts ae i eae an apiey arate 83 max watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


DG) PLATE VOLDAG ERE Cereal mers npr st eaten gn cc ame wert. ae Eee 3000 max volts 
DC-GRID-N O22 VOLTAGE Aci) Umea alae Dain teeim i nes Raw eee ae aN ee oe 400 max volts 
DC GRID-N OLIV OLTA GE yin: taps eel RNS eee CASS Seacee OREO eT ee eee —500 max volts 
DC; PLA TEPC URREN Tighe be eee oe eee aie bear Gt Cate culate re ae came ob die em 225 max ma 
DC. GRID-NOVLICURREN TH ..c<uclieu ci ctacsuaun sascch danse Re eR ane reee ane eae 15 max ma 
PLATE TNR UD. HOR cs Beckie ce ie er eee Thy ear ere CH Conus id 8 Meade ribet ah SUL ag odes 625 max watts 
GRID-=N 0.20 EN BUTE aire itt er Ren neh orn EMORY 26 faerie Wee carne aU a 20 maz watts 
PLATE DISSIPATION BUS 2 sid cc See LAA AR Fin a a aa oa MRT Ur Rt War el yaa 125 max watts 


° Averaged over any audio-frequeney of sine-wave form. 
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——————— echnical Data 


BEAM POWER TUBE 


Forced-air-cooled thoriated- 
tungsten-filament type used as af 
power amplifier and modulator, and 
as rf power amplifier and oscillator. 
May be used with full input up to 75 


a a ee i ee, 


6156/ 


4-250A 


Me and with reduced input up to 120 Mc. Class C Telegraphy maximum CCS 
plate dissipation, 250 watts. Requires Giant five-contact socket and may be oper- 
ated in vertical position only, base up or down. OUTLINE 35, Outlines Section. 


BPASTION Ts) VOICE A GE CAGCIIDEO)\ 6 ik 5 oeara Nl Ges Ges ook) HISTO LS CIR NaN EEE oS a ae 
ST NBS GOIN pigs 767 3125 OF 8G ia dea ny 3 UL TOR Te neue Mn Oe A a 
BUA PACTOR SG RTDMN Ore Lh ONGRID NOME ate octets cde Siete ene iiiie ik nie onto 
Direct INTERELECTRODE CAPACITANCES: 
ICN OMT SCO Dl AOL Re thet ee ee nt ta reli aimee e ACS where go ae iis tenemeNCE Mises ec 8 Gy alae 
GriduNiow to flament and 'griGMnO.2./5 otis 2 css okt e g Chie tales tie oan ee 
Platertornlament and eridaNiosaiey. i hvali’y Guteetawie oe. ae ree aie ions ae 
SEAL TEMPERATURE: 
12a Ree al en act lees Nb Ie A al Oo nto A NR ne PV ONS TN A A 
CETIGENOe ALMIGEN Gols ania Hlamentiear ecules wy sek re eden ee Tt ee Se 


* Plate volts, 3000; grid No.2 volts, 500; plate milliampcres, 100. 


AF POWER AMPLIFIER AND MODULATOR 


Maximum CCS Ratings: Class AB, 


eM ATES VIOTRA GEE fy 6.10) dra arp ak sels renal aie) aul onurcdebepadeyorte ene. eootie Olo laos 4000 max 
PEC RED=IN OFZ OV OL TAGES .5s i: Totes bose alld lela ot oh slleretabttiohel ss dhabetiabapehctiols 600 max 
ROA RED =IN'OF POW OLIT A GEM sete datotebeade bells wails Agtatdlavelolal elise abet olvteee -500 max 
RYAXIMUM-SIGNAL DC: PLATE! CURRENT? : 05% stotelelshe cele soleil ale 350 maz 
BASEMUM-SIGNALSE LATE INPUTS. i iiikiaokin se lene ain 750 max 
MAXIMUM-SIGNAL GRID-NoO.2 INPUT?.. 2... 6. ce ee 35 max 
BOA TISn LO ISSTPATION® chk. cic cues Hons htc labile: Mitetn Mate chats a am iteananetan se 250 nurx 


RF POWER AMPLIFIER— Class B Telephony 
Maximum CCS Ratings: 
DCs PLATE VOLTAGE, «0.5 <is 0.0. Mu tuels Majeisie) ose: Rocke tains Hon Ree DIA GIRS Oe wate 


MAUREEN EU Dita eee ok bal nile sii eats chet elie ec'en di le avianid acare ald wt whole eeHel CREME EN ene eavem tetera 
RAIDING AMUNPIDT re sibs nt ei. <vrriacs e'e.g) aca’ osiis) eusLaitel"S.«) Suebelle ousietlen aun asusustabotorsiekecraiais 
PRT GACL AEE LOL SS LESAT TO: Nie cstemtcy sis usar teeters) Rugsuehnic ces sive” SrGucatar micah os sellelece cisac eRe Tee aLCLE ENON oT ORES 


220 max 
180 inac 


Clauss ABs 
4000 max 
600 max 
—500 max 
350 max 
1000 max 
35 max 
250 imax 


4000 max 
600 max 
210 max 
400 ma.c 

23 max 
250 imax 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

EET NE WOOL TAGE Gis ciel. GMs ines ee haieiaks. CARRE NO ort che 
SSS RCER TLIO Cs WOU TAG Ele teyeies iy toe east cee Gud aL co VL SN Ue ee cad ne 
RRR CER TE b= INC) OIG IBA Go Es gate ox sy eaielios Se cai yale Wloh Sueou asa anees yi Rice es eh ee Re cee 
PMOMELUAT ERC URRE NTay. erst Race Teh ceciccs coc occa chevccc Metadata reine 
PMGEGT FOL EPAINIO alm IR ION Cs, ie biacc: al satus shud sales) Gunde laule dole wens Muncie tuteeuhTeutlone wells, ae 
SOUND BOLI ER BENE.) a! 3 aa a RO aE an = 3 CoRR RENCIRE Re MRO RRR RATE en SANE Ne Cat is het 
SAE CH LN LUI: RMT Se eck Repeat WRG civentod ei dae oii aa serss. Seinkcs Ob deh ers iehttvaliaA ome etch me eran 
Beirs TESCO SS LAE £ O Napretes ae eae nee tates Sone Fever y he oy ke ey Ata rete eeea eer. aes 


3200 imax 
600 max 
—500 max 
275 max 
20 max 
825 max 
35 max 
165 mac 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


SOME WATE AV OL TA GI Ga Ft he itt ey ce oh asm yeete, g ohgometae) sco ahelte) we etre aia ss cay Na 
DCLG RTD=IN Osa NOL DAG Bieta ckt ara, Fn (ay sip tralian seer ome antwateatielen | op Siscifedvehen otal eel deity 
Ome RIDIN Ont VOU TA GISU IE. cMA dt, cvons Cle och Ae Guat o endilelaupte, oeuaranslbicev'e, eal «bohepwtods 
PERE EAT CURR EDULE etek clot cst eirci ah AN tds sihaehaterls leblaty lo) Oisioms Tents alinauy oldie evactgsbans 
DMG oCSRIDON Oc etIR REIN TS. Selah « Aste upchee deine. akeheire ie aeconbiawalenie ep sutes ismeiege. 6 
NATSU NUD eet Re ea wea in IMs hi anceoscopag hc iota W tay ce sseoa ome alisk see Hause bens ioisuaTerais 
SP RED= IN Ove LINE TDi tagt tat ehaiotatenchacsmowecay a creRre aia e:isyatiin ob ate vicheltio shots eh bid euett a ‘ue 

IEA TE) EGSUE ARTO Semen ak meh mse BR ES ho eh a wu spate mligice ce 


° Averaged over any audio-frequency cycle of sine-wave form. 
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4000 aax 
600 max 
—500 max 
350 max 
20 max 
1250 max 
35 max 
250 max 


Volts 
amperes 


buf 
pul 
uu 


CT 


tO 


volts 
volts 
volts 
ma 
watts 
watts 
Watts 


volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


ees RCA Transmitting Tubes ————— 


BEAM POWER TUBE e 


Small, sturdy, glass-octal heater- 
6] 59 cathode type used as af power ampli- C 

fier and modulator and as rf power 

amplifier and oscillator. May be used K 

with full input up to 60 Mc and with 4 H 
reduced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. OUTLINE 17, Outlines Section. Heater volts, 26.5; am- 
peres, 0.3. Except for heater rating, this type is identical with type 6146. 


Pp 


POWER TRIODE 


Compact forced-air-cooled heater- G 
6] 6] ’ cathode type having integral radiator 

used as rf power amplifier and oscilla- 

tor and as frequency multiplier. Coax- Kall 

ial terminal arrangement facilitates 
use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 
input up to 900 Me and with reduced input up to 2000 Mc. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 


HEATER VOLTAGE (AC/DC) :° 


AV OTALS Coens ols ccs Meer sione ae eta baie ain eeaeie sale ee elas areata a ete eters 6.30 volts 
WAST MN its ten Genes bah elk ae WAS Whee a Acme Ae bles Clo atd Vale tees 6.9 volts 
HBATER CURRENT (At 6.3 volte) io. At eA. bee occ cd cobs aes Rew eee ten 3.4 amperes 
AMPLIFICATION, PACTORE SS (SOP Se oid ali Sy s.eleiela.s GA LK Ma dy Ae CRO 25 
DIRECT INTERELECTRODE CAPACITANCES: 
Griditoi plates pvaecnt tava hia ts ot hoki het CHA TONCE NOT SERS CMD cc Groat 6 put 
Grid to cathode and heater................ Sat abe esiee cB atcicta 11 put 
Plate: to;cathode and heater] so sccton ecg chaos eae ser nenes-ueetena is evar aan 0.22 IT § 


° Because the cathode is subjected to considerable back bombardment as the frequency s8 increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

O Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external flat shield having minimum diameter of 714 inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DGCIBLATRH 4VOLPAGHEA. oshis: aeuate a eeiacentn oes FRR cect rich Ain Ou eM Re 1300 maa volts 
DiGAGRIDAViOL TAGE Milo. '%,,\cnarey ot ael drot ste taea sours erin shalrerion oa ceevehen suchen ae st tee ay nc ee eaieke fare -—300 max volts 
DG@SB EAT IGUIRRENT eis iecalc shen eae Ae rate Othe SAE Lee orton aaa ober che 210 max ma 
DGAGRID GURREN Deets |. 6 anita ste crrarcieieue omic mir ateiaie veka ote eae aioe sata caer eaten Wee See Rating Chart 
PEATMHUNPOURAN Me ilk sl0 10 6. oat Mand wd wat ee fae eee e GIA a Dae oe 270 max watts 
PRATERDISSIPATION® \, cpaic-n a cdech obs disco enubettn ariel ol Hae rautsl one (Ol olor her ead eoaed shel meron 167 mac watts 
Typical Operation in Cathode-Drive Circuit: 600 Me 900 Mc 

DG: Plate-tosGrid:V oltage:... toes 8.6 seers hie EN eet ieee 1400 1400 volts 
DC Cathodo-to-Grid Voltage nies aad Vi hs SEAR hc 150 150 volts 
Peak RE Cathode-to-Grid Voltage. c. fac scecis ears a te aetna ie 200 200 volts 
IDG’ Plate "Current. cic oes oar he saeco oie enc lert ote cate eieeoonie traci 210 210 ma 
DC. Grid Currenty(Approx.) 2 sic hisuis cies 26044 ok pee eee eres 70 70 ma 
Driver: Power‘ Output: (Appron) "ye coed tain dia konuedesd ours 70° 754 watts 
Output Circuit Efficiency (Approx.)......... cece eee evens eau 80 60 per cent 
Useful Power Output (Approx.) i ioisi..0%0c0cccsescscesssaeeas 180 120 watts 


"Tn this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

“ This value includes 18 watts of circuit loss and 40 watts added to plate input. 

¢ This value includes 23 watts of circuit loss and 40 watts added to plate input. 


188 


Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


POCSE UAT, VOLTAGE ccs acre ene een 8 Cqele hoe Se ea Oe aw One DR UMUH STE PINE eens 1600 maz volts 
SPC CeRIDNVOLTAGH or trie ola s Fi clea sth aoe oe eo tata loneia a ate aleve oR Taia ole fe foes ~300 max volts 
BOG PLATE CURR DIN Toe. Tecnica tenes ole 3 alesis woislet Gees 3.3 Siete Mele Stamen ote ePetetemenots 1s 260 max ma 
BRC RVD. Co USE IR ION Tech ch gras Pscticoutiuai'e 3 ou sapioand stele dndshslse ogsnateiode spelen eke batemeaetalersneys See Rating Chart 
MOIATE) NEL Due co sve ieia Toe rive ous So 8, A auatyie, ol oly av Ake & vie. Chev avetoleE sie: ep exetehase vous 400 max watts 
PEATE! DISSIPATION eo) sel ie aie eve eS Desc el a's Sieh abel elas eeutelele rotate qpate sale eee 250 max watts 
Typical Operation in Cathode-Drive Circuit: 600 Me 900 Me 
PCTS EME Meh STIG, VOULGCO 6 niin. susie. ass \nishyn o-2heuduess,aicaimiovanbloce'eaaapebsrand® 1650 1650 volts 
mC Cathode-to-Grid Voltage... oii... Miiic ce oe besos tense aaels 150 150 volts 
rom grid resistor’of:’. i400) 5 sae eo ed Ae ea ees 3000 15000 ohms 
Peak RF Cathode-to-Grid Voltage............... ee le 200 200 volts 
Bey CES CONC MET OM Gam Potake Rll aise ake wae easovian ors deceushenadinerevoun ol aheltncevaye hells 250 250 ma 
mc Grid Current: (Approx.) 6.2 a What cteter oreva eile Shon rely <atieberc ia atti ere eye 50 10 ma 
Mriver Power Output (Approx.) .. ... 5. bce 60s 0 ie ous sls erate Paorry Nore 76° 80° watts 
Output Circuit Efficiency (Approx.). 0.0... 0.0. e eee ewes 82 60 per cent 
Riseful-Power Output (Approx:) oi. 04 3. eh ith oe vin lo tee e eee ees 270 180 watts 


© This value includes 18 watts of circuit loss and 45 watts added to plate input. 
® This value includes 23 watts of circuit loss and 45 watts added to plate input. 


FREQUENCY MULTIPLIER—Class C 
Maximum CCS Ratings: 


POSE CATER VOUTAGE re Re Wise etlens «hiss eiae eves cre Giclee ocels Sinalela deters neha eto 1600 max volts 
GRID. VOLTAGE SR she hol baht Guk Miey,. ist aires etic ctats Saleuslelte nee amee & = ohaaheuaele -300 maz volts 
PSP GA Tie CURRIN Ticgnesils ane aha) orate oo af Siete t sti euaVel coke vedas & asl avers shecats ick teoher ete 250 maz ma 
POC RID CURRENT oc fare pnopcaste) ocd aye als 1 das: oslo cuegh Srsthaya 8 ei aue ale easel syehe renee See Rating Chart 
BEATE NEUE Pee tere Pr etetieya CMG tic are eras 8 ccateierousneT celia e areieue oiebers Maneatratt eae 400 max watts 
PGATE DISSIPATION 2 oop bitter ke Wane Oeil eee ds Ws dle be aieal alae Wiehe se eee 250- max watts 
Typical Operation as Doubler in Cathode-Drive Circuit: 600 Me 900 Me 
Bree ateto-Grig VOILAPE. os ks cases eee eee eenpaavaaepe 1760 = 1675 volts 
IDC Cathode-to-Grid Voltage 22h. ei cee eleeess 260 175 volts 
Promreatnode resistor Of sug ardor syacicr ols cies oleic ef alain deale 860 645 ohms 
Peak RF Cathode-to-Grid Voltage. .............. cee ceeeee 300 300 volts 
mC Plate Current me. sonewiers stake cuss os eo sce eleve a Sines © eee 250 250 ma 
DC Grid Current (Approx.)..... OU a ALAR ite Sree coo eee 50 21 ma 
Driver Power Output (Approx.) H... 1. ccc ee eee eee 125 100 watts 
Output Circuit Efficiency (Approx.).........c ce cece ees cces 90 80 per cent 
Useful Power Output (Approx.) ..... Rremte vate o fclla olor arabe tel axe pases 180 140 watts 


@ Approximate total driving power required. A portion of this power appears in the plate circuit. 


AVERAGE CHARACTERISTICS 


TYPE 616! 
1.8 Eg=6.3 VOLTS 


wv 


PLATE (Ip) oR GRID (Ic) AMPERES 
} 


04 


92CL-7771T) 
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RATING CHART 


GRID MILLIAMPERES 


0 400 800 1200 1600 2000 


OPERATING FREQUENCY — Mc 
92CM~8321T 


OPERATING CONSIDERATIONS 


Type 6161 may be operated in any position. OUTLINE 89, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper- 
ated at maximum rated dissipation. Air flow should start before and continue dur- 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 


Pp 
Small, sturdy, pencil type used in 
6] 7 3 pulse-detection and pulse-power-meas- 
uring service at frequencies up to 3300 
Mc. Type 6173 may be operated in any . 2 
position. OUTLINE 69, Outlines Section. 
HEATERS VOLTAGE AC/DC) amare: awa Aacicie ans ACR LOeuaipaie Sees ee Sele Renato all esret aw ation 6.3 volts 
TBATERVCURRENT Actus cad bakes Rene ELA Eide cuban eis ode fue teed vcd or actaa Cosciomeae tetera 0.135 ampere 
RESONANT: FREQUENCY. GA PPEOXs) farsi Glee «ion He Or sPy es ee RRIAET lan Galt eee, AR 1600 Me 
DIRECT INTERELECTRODE CAPACITANCE (Approx.): 
Plate. to. cathode corte ova) sne aman tdit ain Wate Memes a ete euie a ata Nae isl pul 
TERMINAL TEMPERATURE (Plate and cathode)... 2.0.0... ee cee eee eee 175 max °G 
PULSE-DETECTION and PULSE-POWER-MEASURING SERVICET 
Maximum Ratings: For altitudes wp to 10,000 feet 
PEAK JINVERSE RAT EAV OL TAG Eine seuccudAcpcmcrcicala hence euaeien eeu icles. cagioae 1000 max volts 
PRAK PULSEVPLATE) VOLTAGES 28 siti ie cis abe tatatoteteccitic tlie aie hotel eta tte oe Beare 150 max volts 
PEAK PULSESPEA TH CURRENT AG ts baling ceciocos chy cae eich cet tial aie a shel eee eee l max ampere 
DCAPUATE 'GURRENTIVA a2 clk cine Rtn tae 4 | oko ete lou he Grice Rice eee eee ae tesa 1 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with: respect to Cathodes vgn: shioiiw a nue -seiekeitia omnclerebnene 90 max volts 
Heater positive with respectito cathode. . .).- 4.02556. cele se clee + eh a oe 90 max volts. 
HALF- WAVE RECTIFIER 
Maximum Ratings: For altitudes up to 100,000 feet 
PEAK INVERSE PEATE VOLTAGE So 526m a ede tiees ee teleetalais evel aor elas tacit seeds 375 max volts 
PEAK PLATHAC UREN Ty i ee insite etree fatale Rated cele Rie a na INES ERR CO ret Nae i. 50 max ma 
HoT-SWITCHING TRANSIENT PLATE CURRENT:° 
For durationtof0i2'second maximums (iss Worse suis ibe «alereuanereus « seeneRenets 250 max ma 
DC OuUrpureCuUR BENT caicus sah craic olldnat me radiewel cuebeteteasle auc ihe. the later Reccee cae mete 5.5 max ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect, to cathode. bi.)3.% ho. tees cette 90 max volts 
Heater’ positive with respect'to cathode eer eee a Oe ee te on 90 max volts 


t In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied in order to allow the cathode to reach normal operating temperature and to be 
able to supply the high peak plate currents encountered in this class of service. 

° A minimum plate-load impedance (including the source impedance) of 800 ohms is required to limit 
the hot-switching transient plate current and thereby prevent damage to the tube when the plate vol- 
tage is applied. 
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OPERATING CONSIDERATIONS 


Connections to the cathode terminal and the plate terminal should be made by 
flexible spring contacts only. The connectors must make firm, large-surface contact, 
yet must be sufficiently flexible so that no part of the tube is subjected to strain. 
Unless this recommendation is observed, the glass-to-metal seals may be damaged. 

The heater leads should not be soldered to the circuit elements. The heat of the 
soldering operation may crack the glass seals of the heater leads and damage the tube. 

The Pulse Rating Chart represents graphically the relationships between pulse 
duration, pulse-repetition rate, and peak-pulse plate current. This chart provides 
a wide choice of operating parameters within the tube’s ratings. Dotted boundary 
line ABC is the locus of the maximum peak-pulse-plate-current values for various 
pulse durations. When two of the three parameters shown are known, the maximum 
allowable value of the third parameter can be selected from the chart. For example, 
if an application requires a 1-microsecond pulse and a pulse-repetition rate of 1000 
pulses per second, the maximum allowable peak-pulse plate current is 1 ampere. 
Since the pulse-repetition rate of 1000 isa maximum value for a pulse duration of 1 
microsecond, it follows that any pulse-repetition rate up to 1000 may be used under 
these conditions. If a longer pulse duration is required, e.g., 1.5 microseconds, and 
the same pulse-repetition rate of 1000 is required, the maximum allowable peak- 
pulse plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the total pulse duration 
of the individual pulses in any one group may be determined and treated as the 
pulse duration of the group as a single wide pulse. 


AVERAGE PLATE CHARACTERISTIC 
60 
TYPE 6173 


wn 50LEtt6.3 VOLTS 
tJ 
i 
PULSE RATING CHART a. 40 
7] 100 = 
TYPE 6173 S 330 
DC PLATE MILLIAMPERES®! (foi = 
DOTTED LINE "ABC" IS THE 46 2 
LOCUS OF THE MAX- ws 20 
IMUM -PEAK- PULSE- < 
PLATE-CURRENT VAL- / = 10 
UES FOR VARIOUS: 4 


PULSE DURATIONS. J 


ce) 2 4 6 8 10 12 14 
PLATE VOLTS 
92CS- 9638T 


AVERAGE PLATE CHARACTERISTICS 


PULSE DURATION-MICROSECONDS 


1 08 06 04 02 O° 
PEAK-PULSE PLATE AMPERES 
92CM-7727TI 


PLATE AMPERES 


0°25 50 75 100 125 150 175 200 
PLATE VOLTS 


92CS- 9637T 


as RCA Transmitting Tubes —— 


BEAM POWER TUBE 


Ceramic-metal, forced-air cooled, 
heater-cathode type used as anrf power 
amplifier and oscillator. May be used 
with full input up to 200 Mc. Class C 
Telegraphy maximum plate dissipa- 
pation, CCS 2000 watts; must be operated in vertical position, either end up. OUT- 
LINE 92, Outlines Section. Air flow must be adequate to limit the radiator-core and 
the terminal temperatures to their specified maximum values. Heater power, plate 
power, and air flow may be removed simultaneously. 


6181 


HEATER ‘VOLTAGES (AC/DC) Scale ents aie oe teehee aie ences heh ote 120 max volts 
HEATER CURRENTSCAC 120i volts) Piet: ee Ue ait Bayete gions Sere ete ae 1.6 amperes 
MINIMUM HEATING TIME (AGILT Volta) 0... sacays Sopnias g Siececsunisin as #70 S50: Sue oaLt 5 minutes 
Mu-FAcToR? Grd’ No.2 to Grid’ Nol Ser ©, ack as Ok is ee es 7 
DIRECT INTERELECTRODE CAPACITANCES: 
Grid, Novisto plate? mc sul uth sr dnUan eh aheien. slit, cee hala ii tt deve lal's leat ae teeta ARe 0.40 max up 
Grid!No.Vto:cathode’and neatersera toe ie ee erat at een eee 46 pf 
Plateto cathodetand heaters tyra. 2 e 22, cs peed eioe «tele a tele eke Leva orcs 0.10 max uuf 
Gridt No.l tojerid Noid serra ereryeieen sccah dae elo d Macks wee th) yotiaaeeam oe Varad 50 buf 
Grid NOs2 te DIRtGr ete eae ane cs ie kintat ga eee 7 ce Bie ea ee cla ¢ 22 pul 
Grid (No.2 toicathode and heater® (005.1240. I. es. 1. Ga GER 4.4 max put 
RADIATOR TEMPERATURE (Measured on core at end adjacent to plate- 
terminaliflange) nieces oes eee A ee ee ss ae een hace 180 max °C 
SEAL AND TERMINAL TEMPERATURE: 
Cathode, heater, grid No.1, grid No.2, and plate................-.45- 180 max °C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased, 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

° With external flat metal shield having a diameter of 8 inches and center hole approximately 3-7/16 
inches in diameter. Shield is located in plane of the grid-No.2 terminal, perpendicular to the tube axis, 
and is connected to grid-No.2 terminal. 


*" Same as preceding, except that center hole has diameter of approximately 3 inches, and shield is cons 


nected to grid-No.1 terminal. 
° For plate volts, 1000; grid-No.2 volts, 400; plate amperes, 1. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 


PLATE INPUTS Sates es oo hs etry he Te oa Sadie ecole ease SEM & « bo Gees = ees 


1600 maz 
400 mux 
-300 max 
1.05 max 
0.2 max 
1650 max 
25 max 
1300 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


PuUATE) INPUT Sots Ob 2s), he cutie sab eile tae coun eee eta mote O ics MRR MCL SCHR, encteueaee 


RLATE: DISSIBATIONGU: a) teyelcibic a tusievotece > fete a stamehel anode lel sie emeueMenenenn ee ements 


MEDIUM-MU TRIODE 


Pencil-type tubes having integral 
radiator; used as rf power amplifier 
and oscillator in mobile equipment and 
in aircraft transmitters at altitudes up 
to 60,000 feet without pressurized 


6263 
6263A 
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2000 mar 
500 max 
—300 max 
1.25. max 
0.2 max 
2500 max 
40 max 
2000 max 


volts 
volts 
volts 
amperes 
ampere 
watts 
watts 
watts 


volts 
volts 
volts 
amperes 
ampere 
watts 
watts 
watts 


Technical Data 


chambers. The 6263A is used in applications requiring dependable performance 
under severe environmental conditions. The 62638A is unilaterally interchangeable 
with the 6263. Tubes may be used with full input up to 500 Mc and with reduced 
input up to 1700 Mc. Class C Telegraphy maximum plate dissipation, CCS 8 
watts, ICAS 13 watts. 


HEATER VOLTAGE (AC/DC): 


Under transmitting conditions.......... A acal ena eoar ney eaters b erelevola ei etelenste ds 6.0 volts 

Under stand-by conditions............. Sn Pee Raa wou aseuee ane ote acts ale 6.3 max volts 
PIV ATER CURRENT HAL G0 -VOItS oc ok ste aeace hk Canoe ee hte Rei Rea amen 0.280 ampere 
SER ANSCONDUCPANCES tee, crs clea poem. o Gcehbiene ae) eh Sal ena Orel Hae eater gaaNe ahs fade ea ad 7000 umhos 
POMPEIFICA TION IM ACTOR 6 Soccer's ou ss co oh a eeteae enctOhe a bon eaade ole Soar nughe apeleye ch olalsusunconene 27 
DIRECT INTERELECTRODES CAPACITANCES (Without external shield): 

CSET CO MDIS LO ee hs vera) carci. c toh ch reach EMEC cine Da eART ener eicte Gera (aacan eee Tale Tay put 

CSPIG CG CAtNOGe: ANG NEALEL. ) cuca ccdetasie dae emaey CAL Ob uaT ons © pauinlouaie Heats 2.8 pope 

Plate to cathode and heater 0. ee ene te eee ree ee neo els eralene. ¢ 0.08 max put 
ENGOMINGSAIR, TEMPERATURE Pacpuntictaciss ee stetein epeed retest sani toh ib Chere dt 40 max °C 
PLATE-TERMINAL TEMPERATURE (Measured at plate terminal) ............ 175 maz ml 


* Plate volts, 200; plate milliamperes, 27. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
For altitudes up to 60,000 feet 


Maximum Ratings: CCS ICAS 
POCHPLATENV OL TAGES) .fiisai chic ele 4 cake eieiels eee eG aya AMR 3s 330 max 400 max volts 
EL CE RIT AVOUT A GE icis ouceeiciane sisiaisusiiel rein oer arene: vaidadeneackewe shake -100 max -100 max volts 
OTe PAT ESCOUIRIRIEN T ave. 5:46 fanciers books art evansitio ls Pas SisLoter Ole: oles tere G icabae'e 40 max 55 max ma 
TC GRID GURRENT si5 abo ls 0's duces ose A ate eters ie wits Fb alas 25 max 25 max ma 
Pa ATHODE CURRENT 5 cicisjoiske. + aisch as 6) sisioiens cana tees picvenetaaanets 55 max 70 max ma 
PUATH INPUT (G263A) °. «5. sia sicie cere are aie aie wee atone tothice tele erm eta s 13.2 max 22 max watts 
PLA PH DISSIPATION. cic coke sole 6 sc.s bre ale @ ci eGtadin peje sige es ells et 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 50 max 50 max volts 
Heater positive with respect to cathode................. 50 max 50 maz volts 


° CCS plate input 6263, 13 max watts. 


Typical Operation as Oscillator in Cathode-Drive Circuit: 
500 Me 1700 Mc 500 Me 


CCS CCS ICAS 
DC -Pidte-to-Grid: VOlUtaPe. a ais seeds hnwis oie oe eae 330 270 385 volts 
DC Cathode-to-Grid Voltage™. ............-eee eens 30 20 35 volts 
PCPS teCOUrren titiiee cota aibe ele ole cheisie seis ius oe iaesve 35 40 40 ma 
PIC rGridkCurrent CADPIOR.) oi. be 'svs cote. o svodsusvelteuyta el etdpaine re’ Lt 5 14 ma 
Useful Power Output (Approx.)®......... eee eee eee 5 0.9 7 watts 
Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 
CCS ICAS 

MC Plate-tosGridsVoltage: edges okie drole os onde csp ccb sities. oo Menase 3848 408 volts 
IG Cathode-to-Grid. Voltage ©. ; soos usec sss ce Cie mice 0 tees 48 68 volts 
IC Plate CC UrranGimdne ten caicrieorsa. sso heres bales se elen 35 40 ma 
DGGrid Current (APProx,) steste 5 us sige clas Foe o cle ele we etre ers 13 15 ma 
Driver Power Output (Approx.).. . 0... c2eecisevcclsccsseress ne 3 watts 
Useful Power Output (Approx.).........csccccscecsvnvesee us 10° watts 
Maximum Circuit Values: 

REVIG-CITEMIE ILESISCANICE # Airis shale aie sie sks o/c's So te'e 8 60,6 ra atedaiere te 0.1 maz 0.1 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
For altitudes wp to 60,000 feet 


Maximum Ratings: CCS ICAS 
DC PLATE VOLTAGE.......... id cletilels stetele's aie tiers ete h eve ale Ag 275 max 330 max volts 
DC. GRID VOLTAGE 6 ca. cn siele ove cre, ovets Seiiele Gue'e ie eli temsackod Uensusuenouers -100 max -100 max volts 
DC PLATE CURRENT........+2¢- avakcas take 'ehaheieus eausTaiel stele heavens (¢ 33 max 46 max ma 
DC GRID CURRENT....... +005 Lahaciarterprihs Pe nse wees tic ehow 25 max 25 max ma 
DC CATHODE CURRENT........cccccceeee RRA Pe Cae HG he F 50 max 60 max ma 
PLATHIINPUT. coricids shanks aes Dae By is Sols Tot tte 4 Meaney Weetawels -* 9 max 15 max watts 
PLATE DISSIPATION. .....sceecscccvese FAsiean Ruste aVORS exe vataiede eae 5.5 max 9 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........+eeeeee 50 maz 50 max volts 

Heater positive with respect to cathode. ........seeeeeee 50 max 50 max volts 
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Typical Operation in Cathode-Drive Circuit at 500 Me: 


CCS ICAS 
DC Platesto-Grid) Voltage. sce ssi. oeiaiclatesateuetecsvala.n aire ene awe ates 317 372 volts 
DC Cathode-to-Grid Voltage? so. io eee sake eke bake ae 42 52 volts 
DC, Plate Current} 2)) Sueur) UR Eta oie whl tote: sbeieberetR arses heals tuk 35 35 ma 
DC Grid Current (A pprox.) cin se Vales a telraio 6 lelstenet she ilolaleie< 13 12 ma 
Driver Power Output (Approx.) i) io gall e lie de be alse cle alae esol ales. 2 2.4 watts 
Useful Power Output \(A pprox:) 2). ahs wie si siesersasiereusye suena loys Sie ss 621" 8° watts 


Maximum Circuit Values: 
Grid-Circuit Resistance: ) 4.5.50. y0 eb a ae bas alee ee ohens 0.1 max 0.1 max megohm 


® From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathode resistor. 

® This value of useful power is measured at load of output circuit having an efficiency of about 75 per 
cent. 


OPERATING CONSIDERATIONS 


Types 6263 and 6263A may be operated in any position. OUTLINE 72, Outlines 
Section. Cooling must be sufficient to limit the plate-terminal temperature to 175°C. 
In most applications, natural air-cooling will be adequate. When natural air circu- 
lation is not adequate, a small blower should be used to direct sufficient air through 
the radiator fins. 

To avoid possible tube damage, do not solder heater leads directly to circuit 
elements. The cathode should preferably be connected to one side of the heater. 
When the heater is not connected directly to the cathode, take care to keep the peak 
heater-cathode voltage within the maximum ratings. 


AVERAGE CHARACTERISTICS 
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PLATE VOLTS 92CM-8IO3T 


P 


MEDIUM-MU TRIODE 


6264 Pencil-type tubes having integral - 
62 & 4 A radiator; used as rf power amplifier 
and oscillator and as frequency multi- b 
plier in mobile equipment and in air- A: “ 


craft transmitters at altitudes up to 
60,000 feet without pressurized chambers and under severe vibration conditions. 
May be used with full input up to 500 Mc and with reduced input up to 1700 Me. 
Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. The 
6264A may be operated in any position. OUTLINE72, Outlines Section. For other consid- 
erations refer to types 6263 and 6263A. The 6264 is a DISCONTINUED type 
listed for reference only. As a replacement, the 6264A is directly interchangeable. 
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re SS HE SOT TE Technical Data aR RE RET A STR TEESE 


HEATER VOLTAGE (AC/DC): 
/ 


Wnderiinansmiccine COnGICIONS s4..0. a ieisialeleteneh elites clatgie eelepsate (ol sete Goinnpi'aie 1s 6 volts 
Under standby Conditions. chacteccete ya stele siatelel aie cealle i eleierebersyels) 9 avetien sis) 0-0 6.3 max volts 
HBATER, CURREN TIGA ti6) V.0l C8): ur ra ete eo aiedlitee anal hilelelele aceiipae eave anu atthe ods 0.28 ampcre 
MPIC A TON PUA GT ORG feral ota heer ctal te ool oats Tete le vateh al ietion ohek cie-telbauiay vege fageve eet sitej et reaovins 40 
EFRANSCONDUCTANCE® 515 p)che vis oe ie'sie joie disso v nla < oielel plc! oho ain ie afodeye Ilia sypyecscsibe ss? 6800 pmhos 
Without With 
External External 
DIRECT INTERELECTRODE CAPACITANCES: Shield Shieldt 
GrEICALOND ACC eta ert ee ee ects cece ba eu aihatet as Ole rie Narr 12 to oS pul 
CF id Cores COG Cate ok e tidvakalehe. Cha cite ulate See eb Labeisal ain tok¥ etal teers 2.95 - pul 
Plateutosea thode che 56 ico ee ea ee eee ae ol re elt aad 0.07 max - pul 
[NCOMING=ATRELRMPERATUR Ei Brrr ike esha cka Re Meee GIL as atlersaeipte eon apis fer ete 40 max TG 
PHATE CERRINA LEMP ERATURE GE hotiinetiene cleats haere sieret ete Alatenhale oj atbaetaepeite 175 max °C 


t A flat plate shicld, 1-1/4 inches in diameter, located parallel to the plane of the grid flange and mid- 
way between the grid flange and the radiator plate terminal. The shield is tied to the cathode. 
* For de plate ma., 18.5; de plate volts, 200. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
For altitudes up to 60,000 feet 


Maximum Ratings: ccs ICAS 
PCRPEATELVOUTA GE UA aie cclna elses a iar va eee ieteislisu cian ecole ders 330 max 400 max volts 
DOA RIDIVOE TA GH AG penuh ele Se eenew ors MeMaP eee lanetartevslogard enelenene. ates -100 max -100 max volts 
DESPA TE TCCUR RE NTA eid ene ee aet ioc oles Dratterne A feibe roses ph aideiueiqactorey ahs 40 mac 55 maz ma 
PI CKGRIDIC URRENT Geer cere aa tteakaraier viel tiebatene! o)eis tere ge otehelerere 25 mar 25 max ma 
DE CATHODE CURRENT 220i kc oie cpoire cio) aie vehoual a: levels ies seheia.te ors 55 max 70 maz ma 
ADA PEIN DUT ers eae e ae teica sans oe ett Licheabenaeuipit sea geten eit ga sete. elope 13.2 max 22 mar watts 
PLATED ISSIPA TION otra ncsccoa ie 6s GAGs co al uowiha seus eh sus’ saycide ey 40,0 ale 8 max 13 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............5-- 50 max 50 max volts 

Heater positive with respect to cathode..............--- 50 max 50 max volts 


Typical Operation as Oscillator in Cathode-Drive Circuit: 
At 500 Me At1700 Me 


CCS ICAS CCS 
DG Platesto-Grid Voltagevjiciasys pitas Pho shone 3825 380 263 volts 
DC Cathode-to-Grid: Voltage? cry scot doushene «ssh abouts) sie 25 30 13 volts 
DGPlate Current ...2 541s ee ee an aera arse Totetg) oat tes, Us 3D 35 40 ma 
DC GrudiCurrent (A pprox.) . ser ceed tei loee a chaieten ss 11 13 13 ma 
Useful Power Output (Approx.) 7... .. cece ee eee eee 5 6 1 watts 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 


CCS ICAS 

1 Ot Plate-LO-GrbiGy OLA LS en x cuaires beret oh opleiieltvale ep ran syonie ionba whe 342 395 volts 
DGC ;@athode-to-Grid wv Oltager ns srautaieiane sees a cashes enblemeutanl ear st 42 45 volts 
POL late Gurren tree cists castsia everaieieas cs cer ececet ned macyere one ery Ls 35 40 ma 
DG Grid Current CApproxi): sectors cele cuoleiceitie ele eine sails) oh 13 15 ma 
Driver Power Output (Approx.).........cccecee seers seeees yan! 3 watts 
Useful Power Output (Approx.) onic ese neck es a tew eet Te 10 watts 
Maximum Circuit Values: 

GrideGirct G Lvesis tall Ce epersanite tape) cteteiess onslonelterelie) ells iUidilaielele eonanels 0.1 max 0.1 max megohm 


For altitudes up to 60,000 feet 


Maximum Ratings: CCS ICAS 
TD GIPLATE MOET AGTIN Adidas Gpatens Ge ele lo te. iolmi@lavote josie. Olaasel evel teig the 300 max 350 max volts 
AGG RIDIVOULAGE oars JsRMe Mole oe 14) 8 sce eiolekeas) ouskedeceles siete nidts -125 max —140 max volts 
DG PUATH GURRENTS dale. slow ers aletalavcie stelatelsie wile e ails scrote ere 33 max 45 max ma 
TIGLG RDI URR EN EW. bir sche bane chs tua oh eek ole dte:elen cual Nala abe,tuivie ge cata an 25 max 25 max ma 
DC GATHODE CORRENT ait Suse vere clei ierreltet o/foteh shore lellape ta teh visifoi ew teliels 45 max 55 max ma 
PATE LAP UOT CEU aha ee ree retsacet ata rreella amcllolieke Nate, can evel dh Unete of ris 9.9 max 15.9 max watts 
PUP EL ISSIRA DIO Nis ces elbeh ol ss iete. tice (leva. bdecoue) © lalla byes: nilell« /6shcb) n}e) oboe 6 max 9.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............-4-- 50 max 50 max volts 
Heater positive with respect to cathode. ........-.e+eees 50 maz 50 max volts 


Typical Operation as-Tripler to 510 Mc in Cathode-Drive Circuit: 


CCS ICAS 
DC Plate-to-Grid).V Oltages.. i sles + vlc closes wile salalaliatels: «tee as 410 472 volts 
MC 1Gathod c-Fos Glide OCA LE me erene solovodsis arelertlo epels, 1m v6 (ates holhn 4 110 122 volts 
PC Rlate Current c.g res ae cis se siele sce oa sale ib e's eM ecsiei 26 36.5 ma 
DC Grid’ Current (Approx.))., 205% ian Peieecle cs ellele swe eele vice ae 5.8 ma 
Driver Power Output (Approx.).......+0++ NOY a oft behaucucuaiss sunk 2.75 4.5 watts 
Useful Power Output (Approx.)®.......-.6- Dec CRORENS te 2.1 3.4 watts 


Ses RCA Transmitting hobs 


Maximum Circuit Values: 
(rrid-CircultWWesistance soi cere nile ¢ love ¢ ao als toil sine aoPaelie elena 0.1 max 0.1 maz megohm 


° From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathode resistor. 
® This value of useful power is measured at load of output circuit having an efficiency of about 75 percent. 


AVERAGE CHARACTERISTICS 
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PLATE VOLTS 


BEAM POWER TUBE 


Heater-cathode type used as rec- 

6 29 3 tangular-wave pulse modulator. Rated 

for service with duty factors up to 0.1 

at amaximum averaging time of 10,000 

microseconds. Rectangular-Wave 

Modulator maximum plate dissipation, 10 watts. Requires Octal socket and may be 

operated in any position. OUTLINE 17, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 


HBATER: VOUTAGH (AC/DC) cit, sense « ousniened e wiccesache ¢ sake anecade el wietecahansse sess 6.3 volts 
THEATER CURRENT $55.02. hingk are ae sinuses oa era oie slaterats Gistevatelsrateus praia: ektnnes evans 1.25 amperes 
'TRANSCONDUCTANCEN 0)c'0 1. cn fiche imchtolelalendl ac, cant te oie ters ie Siviele seagrack oe taveuer 7000 pumhos 
Mu-Facron, Grid' No.2 to Grid. NMo.U*) oo... deine aclls clenus sisiontirs «ais ete 4.5 
DmkEcT INTERELECTRODB CAPACITANCES: 
Grid’ No.1 tonplatesyre.. cal) soc hiciilCee cect pistes cogene rn et oevaleneceinre raterenel rata wee 0.24 maa upf 
Grid No.1 to cathode, grid No.3, grid No.2, internal shield, base sleeve, 
Bnd heaters Oe SIE sepa y ole eh Soee eRe Oe ees  ssaiuate elatsteys 13 ppt 
Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 
heater. 8 sch ate SREY «saree adalictaesdedebinaienothans oustebaveiciieesne aot aaaskaa le ene 8.5 put 


* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 


MODULATOR—Rectangular-Wave Modulation 


Maximum and Minimum CCS Ratings: 
For Duty Factor® up to 0.008 
and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DC PLATR-SuPPLY VOLTAGE’. ...... aisha ae inteuetatahtaen Theres 2000 max 3500 max volts 
INSTANTANEOUS PLATE VOLTAGE®,........-00ee0ee0ee 2300 mac 4000 maz volts 
DC Griw-No.2 SUPPLY VOLTAGE*........0ceeecceres 500 maz 200 imax volts 
-300 max -3800 maz volts 
DC Grip-No.1 Supply VOLTAGE“ .,..... se ee ence ceces { 250 min ST 50 sani whee: 
Grip-No.1 VOLTAGE: 
Instantaneous Negative Valuc........seeseeseeeee 400 maz 400 max volts 
Veak Positive Value........... RSPR iatcate crates 100 max 100 maz volts 
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—ncirnininannnnannmmmmmmmns echnical Data = 


PEAK PLATE CURRENT. ...... Ee STORCH EON per Rac 3° max 3° max amperes 
PEAK Grip-No.2 CURRENT. ........ Osean stent IeesLenteae INepThe 0.75 mar 0.75 max ampere 
PEAK Grid-No.1 CURRENT. ........... BENS eed: ae seehne 0.5 max 0.5 max ampere 
eA PPLE 8 50 lis i od Meas ¢ saga eb Soa ornare vet 80 max 80 mar watts 
Grip-No.2 stl Up aieetlent btarttee | lal 6H garth, Sanat Ae Rta 1.75 max 1.75 max watts 
SIOIDENG LINEUP Lee Bo. oF ee) OL AIT eA 0.5 mac 0.5 mar watt 
RAT kD SEP ALONE D ne GB i socccc gin ood aceaburn ; : GT max 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 135 max 135 max volts 

Heater positive with respect to cathode......... ae 135 max 135 max volts 
BULB TEMPERATURE (At hottest point). ......... Abie 175 max 175) mar °C 


s Duty factor is defined as the ON time in microseconds divided by 10,000 microseconds. ON time 
for this tube is defined as the sum of the durations of all the individual pulses which occur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
.- i ip des toidinlld value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 

“For tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No,-2 supply circuit, and the grid-No.1-supply circuit so that the short-circuit current is limited to 
0.5 ampere in cach circuit. 

* This value is approximately 115 per cent of the maximum dc plate-supply voltage. 

“For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
duty factor of 1.0 is 0.2 ampere. 

¢ Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation, A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient de input to 
obtain the same bulb temperature. This value of de input is a measure of the plate dissipation. 


POWER TRIODE 


Compact liquid-and-forced-air-cooled type 
having heater cathode; used as af power ampli- 
fier and modulator, as rf power amplifier and os- 
cillator, and as frequency multiplier at frequen- 6383 
cies up to 2800 Mc. Coaxial terminal arrange- 
ment facilitates use in cathode-drive circuits of 
the coaxial-cylinder type. Maximum over-a]] 
length, 4-9/32 inches; maximum diameter, 1.760 
inches. Heater volts (ac/dc), 6.3; amperes, 3.4; 
amplification factor, 25. Direct interelectrode capacitances: grid to plate, 6 pul; grid to cathode and 
heater, 11 uuf; plate to cathode and heater (with external flat shield in plane of grid terminal), 0.19 yyf,. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de plate volts, 1500 maz: 
de grid volts, -300 max; de plate ma., 400 max; de grid ma. (up to 900 Mc), 75 muz; plate input, 600 
max watts; plate dissipation, 600 max watts. The 6383 is a DISCONTINUED type listed for reference 
only. As a replacement, the 6161 is a similar type, although not directly interchangeable. 


BEAM POWER TUBE 


Nine-pin miniature heater-cath- 
ode type used as rf power amplifier 6417 
and oscillator and as frequency mul- 
tiplier. May be used with full input up 
to 50 Mc. Class C Telegraphy maxi- 
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine- 
contact socket and may be operated in any position. OUTLINE 9, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.875. Except for heater ratings, the 6417 is 
identical with type 5763. 

K,G3,1S 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathodetype 
used as af power amplifier and modu- 
lator, as push-pull rf power amplifier 65 24 
and oscillator, and as frequency tripler. 
May be used with full input up to 100 
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Mc and with reduced input up to 470 Mc. Class C Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven-contact 
socket and may be operated in any position. OUTLINE 14, Outlines Section. Some 
forced-air cooling may be required to prevent exceeding the maximum bulb-tem- 
perature rating. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


HEATER VOLTAGE! (AG/ZDC) az. )-a eeheaepsteuniel os, 9. @ sist os sites «1 spsholere, ees colreloTeRCRa Sey eA 6.3 volts 
HEATER CURRENT slg hieii crsladereusgatotiabivabbauade taco fabauevehinra tl at iiceie lee aeleraeeealiang aD ANN 2s amperes 
TRANSCONDUCTANCE (Eaeh Unit)* VP TORT ey wale tyes carota cates cals ence 4500 umhos 
Mu-FAcToR, Grid No.2 to Grid No.1 (Bach unit)*...............-.000- 8.5 
]1kECT INTERELECTRODE CAPACITANCES (Each unit): 
Grid'Noil tot plate sO i eer oS ie RE ke al eta gone aadtiers latent b 0.11 maz pf 
Grid No.1 to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 
anid) Heater ee 5 Ae LBM g c OMB abies aha'e, ns oP attics botanists fous top tlee ues aeetcety ai ppl 
Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 
heater’ eicse)ai es sale SRILA ELD Seobare lesa anchen ML RPGS ait Near BEE Ie 3,4 put 
BULB TEMPERATURE (At hottest point). ..................005 210 max °C 
* Plate and grid-No.2 volts, 200; plate milliamperes, 50. 
PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER— Class C Telephony 
Values are on a per-tube basis 
Maximum Ratings: CCS ICAS 
DGEPLATH! VOLTAGE eee ae Beare a ere ki ees etait een 400 inac 500 max volts 
DCiGRIDENO:2: VOLTA GER Maiuis ois s taepnee sateinea el ae. « atlctebeioits 300 max 300 max volts 
DC Grip-N0.2: SUPPLY VOLTAGE 3%) oe Hebie os set ote lalate ial 400 maa 400 max volts 
DC GRIDSNGA1S VOETAGE 6.35.00 bey etanieeee pokes eel ae —200 max -200. max volts 
DC UPLATR: CURRENT GQHMG clei are tesa sl otanebene hie 's ba ohiierthensia tie 125 max 125 inax ma 
DCiGRID=N OF CURREN Ticieterg oie susct tc, atecannamena thelist 4 max 4 max ma 
PLATE: TNC UT ete Co tineaye tee Petal kare aretar came iota) ea -ahevleneiathts Ad mux 55 mac watts 
GRID-N.022 TN BUT eet oie ee ise feo ap oa ne ean Se 2 max 2 max watts 
PLATE DISSIRA TION eee La clit tomc cat ante incre menees 3.5 max 16.7 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 mux 135 mex volts 
Heater positive with respect to cathode............ 135 max 135 mex volts 
Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Noil-GireuitsResistanceuin uy ie cee eke ies cena Acne ees 30000 max ohms 
PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER— Class C FM Telephony 
Values are on @ per-tube basis 
Maximum Ratings: CCS ICAS 
DCL PLATE SV OLTAGH i... a culek pana sieiellemer canned out av honaticdeen as 500 max 600 max volts 
DOYGRIDENUZIVOLTAGH fo te ht scene cio rielete on aca penitence 300 max 300 max volts 
DC’GRiIp-NO2 SUPPLY VOLTAGE vies aloes co eiis ae arete lela 400 maw 400 max volts 
DCIGRID-N OL VOLTAGE EE alent Sale eee eee —200 max —260 max volts 
DOPBTA TENGE RRENT eres tonics eels etre tellers iy! ale alin Maeve (ovens 150 masz 150 max ma 
DCHGRIDEN OE LIC URR BND) aiok tenses eases okies eee Gab ase eae 4 max 4 imax ma 
PLATREENP URS Gy peli ia ia hake eae ate ode tats mate 70 mux 85 maa watts 
GRIDEN O!2 INPUT a atere ae nitous Gah ate benaveno Slane heuer ans ee 3 mas 3 max watts 
PLATE DISSIPATION. ........... Biri. dikes cnet Aes s a GANS CP Rete 20 max 25 max watts 
PEAK H&EATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ 135 maa 135 max volts 
Heater positive with respect to cathode............ 135 mar 135 max volts 
Maximum Circuit Values: (CCS or ICAS conditions): 
Grid= NO. L-CirCuil) TRERISLAN CERO: iter tme ry DMM amc, Ren eeniMne Ite Penn Te, oe 30000 inax ohms 


FIXED-TUNED OSCILLATOR 


UHF pencil-type tubes 
having integral resona- 
tors; used in radiosonde 
service at a frequency of 
1680 Me. May be used at 
ambient temperatures 
ranging from -55°C to 
+75°C. Fixed-Tuned Os- 
cillator maximum plate 
dissipation, 3.6 watts. The 


6562 
6562/ 


S794A 
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6562 is a DISCONTINUED type listed for reference only. As a replacement, the 
6562/5797A is directly interchangeable. 


SMALE VOLTAGE CL ANGE (AC/DC) tule sa a itiaehee ec ake tie dAba sleiw's eters 6.2 to 6.6 volts 
SPAS CURRENT CAG OO VOLES) C540 Lie ite eel «alo nie nrela/are sranetora aielietors ence 0.160 ampere 
MOR EIGUIEN GVA DDLOXKs) we crcist vie clnieiere tes to eh aah aterm ene Woe esse l cunte la a aualer ay sneuccanti 1680 Mc 
PRE GUENCY A DIUSEMENT FOANGEM orteia sud ce A atele Gy Bitte ela tateitiave Rvaicus: dye yiere a +12 Me 


° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy of the 6562/5794A in such serv- 
ice is only a few hours. 


® Ag supplied, tubes are adjusted to 1680 + 4 megacycles. 


FIXED-TUNED OSCILLATOR 
Maximum Ratings: 


MRE TAPED EN OL PACES Sites ay, dies dotasie SON 4p Ne a 9 h8i6 Am Via totdllgl Serna leh, c's bans) ae aye 120 max volts 
PORE IAT HCO URREIN GD an. Nictekalecdis « eeelateioie any pe eteterer eliGyetievsa tails: stevalennieiante terete wud 32 max ma 
RY CMC FRETS EGUCHI NU Te AV GUAM PEY orca "ol oa) 8/ieliolter tiie lavcelis oi octal ai eitlesl oh aliatimtellel oie ey erousire tle 8 max ma 
SRST UNE. Us Loe tere aie cat auetautss eles, caceoRe ne elatare os ele tate siren ele eheretaieremiererals orate 4 max watts 
PRES T SST EA TIO Neer ro cas ncione tote Tie otere tet ca eee alee tie ween oat errohore Reine a ete bane tn tou 3.6 max watts 
RAK HEATER-CATHODE VOLTAGE UM Gis 2 soi atelshe so ctelteralse,checenayiiedege le adays 0 max volts 
SMELENT= LEMPERA TURD EVANGE «5025/0 o.cis ». 6. en ete wlegeuaaeeenn te saree cloee s i —55 to +75 °C 


Operating Frequency Drift: 
Maximum Frequency Drift: 
For heater-voltage range of 5.2 tu 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of +22° to —40°C..... +4 to -1 Mc 


OPERATING CONSIDERATIONS 


Type 6562/5794A may be operated in any position, OUTLINE 74, Outlines 

Section. 
: The flexible heater leads of the 6562/5794A are usually soldered to the circuit 
'. elements. Soldering of these connections should not be made closer than 34’ from 
the end of the tube (excluding cathode tab). If this precaution is not followed, the 
heat of the soldering operation may crack the glass seals of the leads and damage 
the tube. Under no circumstances should any of the electrodes be soldered to the cir- 
cuit elements. Connections to the electrodes should be made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp around the metal 
shell either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var- 
iations in the relative position of the plate terminal in individual tubes. 

The 6562/5794A may be mechanically tuned by adjustment of the frequency- 
adjustment screw located on the metal shell of the tube. A clockwise rotation of the 
frequency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is + 12 megacycles. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air- 
cooled, heater-cathode, cermolox type; 68] 6 
used as af power amplifier and modu- 

lator, and as rf power amplifier and 

oscillator in compact mobile and fixed 

equipment. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. 


METER VOLTAGE CAG DC) 5 sock SA wen bc ok ahaa Men aint. Ce eRe SSR Nee » ote 


6.3 volts 
STRATE CURR LIND ee ee ee Se Balle os ROW Ee remeithlnls LEDER RP CRAN OF BONE 22h 


amperes 


——=—= RCA Transmitting Tubes ————$—$—$_——— 


MINIMUM H&ATING/T IMB. sho yacte ors apeuuieleeiocianies ¢ eo tevalatvts ohana ec elens.steionene 60 seconds 
Mu-Factor, Grid No.2 to Grid No.lw........... Sysitesn ad Sena aera! winders) al eishe 18 
DrrEcT INTERELECTRODE CAPACITANCES:° 
Gridi NoAntol plate La Wee aes Ric tvctaieca eee er ateh thereat ehatsha hil tie chert carte 0.065 max put 
Grid No.1 to cathode and heater...........06. a ralte. Baallernsie sob tase eRmereloteye 14 ppt 
Plate to cathodenand heater. dus ssc case ao: wien 9's. sisiaie vies eats) 6 aie wea teueisie 0.015 maz ppt 
Cirid ING. 1 GO: BIG ING: cap cn wraiths aatin ce aicatichene taeneuae tele eietere Na we eins eae Li ppt 
Grid Nol Bite plate hyo peot ue ears oo cteiy, gigantile wot eroaase eae ralary. 4 ris steoeerekg 4,4 put 
trid No.2, to cathode and heater ita: sucts cree susie tata a ee eee ve ea coe oes 0.4 max put 
‘TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max °C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

* For plate and grid-No.2 volts, 250; plate ma., 100. 

° Measured with special adapter. 


AF POWER AMPLIFIER AND MODULATOR— Class AB} 
Maximum CCS Ratings: 


DE_PLATE VOEPAGH bela tise herihe cache toatherstct stpacn hu auetemeune teste te erilenatc ia eves) sis hee 1000 max voits 
DC. GRIDEN O:28 VOLTAGE PO ioe ae ale cia ae Senet d cradle enemies Bist s a1) e cus Seeee atue 300 max volts 
MAXIMUM-SIGNAL, DC) PLATE CURRENT ©. eu aioaingiere cet tea © 6 nels aie as 180 max ma 
MAXIMUMSSIGNAL PEATH INPUR arc wile bau jacc e iabe is lecarelarssielelabe brave» wotterd uns: 180 max watts 
MAXIMUM-SIGNAL GRID-N.O.2) INPUT 8 oy ia sc ag clovanalola ccalele al Asbenentatle oles) auakons 4.5 max watts 
PHATE DISSIPATION bis Hostareyeper eh sare te eheiarstenal sc eb acd an ehweneserss oa Je. ec eee aM aos ee ia oiel als 115 max watts 
Typical CCS Operation: Values are for 2 tubes 

DG' Plate. Voltage, 5 ice ee aioe al fame Sree 650 850 volts 
DC Grid-Ns.2 Voltage. of hei rt oe Moan tae ne cower 300 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage’. ............0005 30 30 volts 
Zero-Sicnal DC Plate-Current oP RGR eh Secs. fe dina. «elle 80 80 ma 
Maximum-Signal DC Plate Current. .......... ccs se eee eees 200 200 ma 
Zero-Signal DC Grid-No.2 Current. ....... 0... cc cece eee eee 0 0 ma 
Maximum-Signal DC Grid-No.2 Current................... 20 20 ma 
Effective Load Resistance (Plate to plate).................. 4330 7000 ohms 
Maximum-Signal Driving Power (Approx.)................. 0 0 watts 
Maximum-Signal Power Output (Approx.)..............00- 50 80 watts 


Maximum Circuit Values: 
Grid-No.1-Cirecuit Resistance under Any Condition: © ® 
With fixed bids Cr i Aes eae ant eas A AOE as ROMA RE saree oh ete 30000 maz ohms 
With cathodebiaat T0446 f8 0 ARS TR Sea Aen Tea teens ole ee on eee Not recommended 
°° The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the spegi- 
fied driving voltage at low distortion. 
e@@ The resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low 
value. In no case should it exceed the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 


AF POWER AMPLIFIER AND MODULATOR— Class AB2- 
Maximum CCS Ratings: 


DC PLATHEAV GUTAGE i fic aie biiretihepe WG cnoar, Se eek, Sees oy atacapaon Mtoe Reais asters 6 lack wats 1000 max volts 
DO'GRIENG2V OUTAGE eri eee ee nied einai omer anita ome ce ea aia 300 inax volts 
MAXIMUM-SIGNAL: DG) PLATE’ CURRENTS Din shits Rateekeh bide ieht #5508 dk toes 180 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT®. 2.0.0.2... 0c cee eee ee cece 80 max ma 
MAZXIMUM-SIGNAL PLATE I NEU Tae ic cgdinn rncgo ein Geetinere aiaue ayelg stateside aiteliee. a tata 180 maz watts 
MAXIMUM-SIGNAL GRID-N 0.2 INPUT Mi 6 ccc cite de wedded vote i nade tie nn 4.5 maz watts 
PLATE DISSIPATION BS. Met cai sst ihn. cuihe civ daeadonslar te (gh el ober bplonuue-sceMenenekssaliotemencha icles sire 115 max watis 
Typical CCS Operation: Values ure for 2 tubes 

DG) Plate Voltages a. sciccde cha eue Gal aso a cae ante ebay iensle. ss ecole tite 650 850 volts 
DC Grid-NoO.2iValtagerte cri mae tir tie ce acai acl aa tee os scene erate 800 300 volts 
DC Grid-No.1 Voltage, From fixed-bias source.............. -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. ..............56. 46 46 volts 
Zero-Signal DC Plate Gurren tid sis lan iee. cpa el ye yshanere: onlsusl ous ater 80 80 ma 
Maximum-Signal DC Plate Current. ............. 0.0 cueee 355 355 ma 
Zero-Signal DC Grid-No.2 Gurrentii. 282 es wots eo ae pes 0 0 ma 
Maximum-Signal DC Grid-No.2 Current...............000% 25 25 ma 
Maximum-Signal DC Grid-No.1 Current...............506. 15 15 ma 
Effective Load Resistance (Plate to plate).............00005 2450 3960 ohms 
Maximum-Signal Driving Power (Approx.)@ ............06. 0.3 0.3 watt 
Maximum-Signal Power Output (Approx.).............008- 85 140 watts 
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Technical Data 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


IG. PLATE V OLTAGERA: (Pei. ces ceo oe wirele abeottetets at crauarerenaete anhtiaraiets eile stars 800 max volts 
WCyGRID-N OFZkV OF PAGE Gli. s)oieicete lo, tes adele Mo pdplos elecepeteeletere ts ta Wares fe in si 300 max volts 
DCKGRIDs NN Oele ViQUPAGE 20) «abs éccccs se 0'4,0;0 cue stoteeete ote cove aus ou ce shacetee. © ons.le -100 max volts 
DC LPUATH GURRENTOCS. oo ce che Ce alee Prete e Sieben eee oeame Mer vie Sretaroue oh aie te ters 150 max ma 
DCYGRID-NG LICURRENT. 5 «6s tapessuertelaualas te» duel otehe spejelelelobatate, shan Obie Lettre mia ceo 30 max ma 
PEATE ENBUTE. oie ecte ok costs goo. ahsc b-ous. ofe. occa ile) (tne beRetlo Pai abenemonaieWensucteds a ilar a tus eiecg 120 max watts 
CS RID< NOIZ INPUTS 500s face ss spole are s¥e bie (o ein Go tereRa neha te oh anetate. see lnie Mpate ake Wee ies 3 max watts 
PE LATH EO ISSIPA TIONS. > clstiels i c-clsayatete a apne hte ebalatnersboregs TO A eto rere ke 15 max watts 
Typical CCS Operation: At 400 Me 

DOC Plate. Voltawenk ork. 0i% Wes Pornstar eae oeecareinsl ghalarelonetanene 400 700 volts 
WP) Cp Grade No. Zev olta ge Satna taconite abet vaccraicevomana lave dake oweltemninnahy otape 200 250 volts 
Gti IN Omit V.OLUR See ee Pe cin a Rev eceeueneseeun stave ee ahersieid ote tele -20 -—50 volts 
PG ater Urrel Coe ee eoen nih aisha da sino a tevele orcdtabeite oibh sue terete 100 130 ma 
DC Grid=No:2 Currentscninee Po Fe FOR Pe Fi te caeciees: raretnie 5 10 ma 
DC Grig-No, PCurrent. do... bes sissy och OR als Pepe een Sie 5 10 ma 
Driver Power Output (Approx,.)®,... cee cece cnc cwcrceeee Pe 3 watts 
Useful Power Output (ApproX.). cccccectccsececvevsveccoon 16 45 watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition, ..........0eeeeeeeeeee 300004max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


EEE TIONV OL TAGE et woo aay tineke ass oles el ov trene ater diokel shclells’ « Broker sie aheriieteno tana 1000 max volts 
TGC RID Or Se O TAGE te eb ilele cs d'alosoue to osu suags wie! eharaueraie elebelay als cuelsiereieie t 300 max volts 
TOG RUDI Oe VOLTAGE Sordi es duces erarule co lase oreo? sels elee yp eyaiie. era navel ete We lao eter’e. 6 -100 max volts 
ON Gere CUA TAR) 0s TER FR UND Ba ee io cance e va obieiiams la stan ws titers da tesa nye do Gilela\verlalde iow e. emloneheuenrautperer'® 180 max ma 
PICLGRID-N OSE CURRENT fe o08 «a's is sieus ess dace bs 5 aie elMle ee y Morte ral eaters wks 30 max ma 
PLATE ENPUT ES Meyer ess ccc wie c cig etaine Siders Cees kd w SRR ae eer neta, 180 max watts 
UTE ELSI LP Te ee sk hes rGleral es Beene an © bucenle lobar buelgneratailey @htsta: apa eae ole octal 4.5 max watts 
PPPPA TRU) ISAIEA TIONS sitar iran sialon read aicaie ebetehoke Gis. cuele svelte estore aatlelenere: suet als eimeistrs 115 max watts 
Typical CCS Operation: At 400 Me At 1200 Me 

PIO CEIBCONVIOILACEI RE sean leaks i> densest nee ae sists 400 900 900 volts 
DO Grid-NO.a) Voltagel Fa clstcseelsineeeeiales Sales eens 200 300 300 volts 
IDG Grid-No WV GER eT. bis dtpic dis aiaertaontie oe she aibn es —35 -30 —22 volts 
OC Plate Current eyes. fo hs cohelitiielce Aes, osha sme 150 170 170 ma 
OG. Grid=No:2 Current. inca vba dem & sate Sle ate aie ere es 5 1 il ma 
TW) OLG FG- NO. LACUTTEN SG Naa fk clohicade, Ecucih slanaicta) ofeiise/ oa: otei's 3 10 4 ma 
Driver Power Output (Approx.)*. 0... 0... ce eee ees 3 3 5 watts 
Useful Power Output (Approx.)........ eee ee eens 23 80 40 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance under any Condition. ...........ceeseeeeuee 30000fmax ohms 


® Averaged over any audio-frequency cycle of sine-wave form. 

© Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the ABz stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the AB2 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 
2 Obtained preferably from a separate source modulated along with the plate supply. 

4 Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 

* The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, in components, 
in initial tube characteristics, and in tube characteristics during life. 

# If this value is insufficient to provide adequate bias, the additional required bias must be supplied by 
a cathode resistor or fixed supply. 

** Preferably obtained from a fixed supply. 

® Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

t Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 

Type 6816 may be operated in any position. OUTLINE 78, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures to 
their specified value. Typical cooling requirements are shown in the accompanying 
graph; reduced air flow requirements may be achieved by placing a suitable cowling 
around the radiator to direct the air flow through radiator. Air flow should be estab- 
lished before and during the application of plate, grid-No.2, and grid-No.1 voltages. 
Plate power, grid-No.2 power, and air flow may be removed simultaneously. Cool- 
ing air is not normally required when only heater voltage is applied to the tube. 
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RCA Transmitting Tubes ——————————————— 


TYPICAL PLATE CHARACTERISTICS 


1400 = TYPE 7842 
GRID-No.2 VOLTS = 300 
1200 om pueresers 
orn oe ROL 
Se Tareas 


PLATE MILLIAMPERES 
e 


Ae) 200 400 600 800 1000 
PLATE VOLTS 92CM-9222TI 


TYPICAL COOLING 
REQUIREMENTS 


TYPE 68/16 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM 1I*x1'/2" ORIFICE 
LOCATED 1'/e" FROM RADIATOR. 


TYPICAL CHARACTERISTICS RISE WITH INCOMING AIR TEME= 
ERATURE OF 25°C 
Vv 


| €_*6.3 VOLTS 
GRID-No.2 VOLTS =300 


y, 
= 
d 


WY 


GRIO-No.l(I¢,) OR GRID-No.2 (IC2) 
MILLIAMPERES 


PLATE - TERMINAL TEMPERATURE RISE 
ABOVE INCOMING - AIR TEMPERATURE —°C 


©2300. 400 600. 800 1000 


PLATE VOLTS 
92CS - 9225TI 


0 20 40 60 80 100 120 140 


PLATE DISSIPATION - WATTS 
92CM-9220T 


TWIN BEAM POWER TUBE 


Small, sturdy, heater-cathode 
6 8 50 type used as af power amplifier and P 

modulator, as push-pull rf power am- 

plifier and oscillator, and as frequency 

tripler. May be used with full input up 
to 100 Mc and with reduced input up to 470 Mc. Class C Telegraphy maximum 
plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 
contact socket and may be operated in any position. OUTLINE 14, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater rating, the 6850 is 

identical with type 6524. 
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TUTE CCRC ICL Go eccecipctcrercpeattntrcecraera eee 


BEAM POWER TUBE 


Small,sturdy, heater-cathode type 
used as af power amplifier and modu- 
Jator and as rf power amplifier and 68 8 3 
oscillator. May be used with full input 
up to 60 Me and with reduced input 
up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 20 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. OUTLINE 18, 
Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater 
rating and base, the 6883 is identical with type 6146. 


BEAM POWER TUBE 


Small, sturdy, uhf, forced-air 

a! cooled, heater-cathode, cermolox type 68 84 

used as af power amplifier and modu- 

lator, and rf power amplifier and oscil- 

lator in compact and mobile and fixed 
equipment. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. May be operated in any position. OUT- 
LINE 78, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.52. Except for 
heater rating, the 6884 is identical with type 6816. 


BEAM POWER TUBE 


Small, sturdy, heater-cathode 
type used as rf power amplifier and 6893 
modulator and as rf power amplifier 
and oscillator. May be used with full 
input up to 125 Me and with reduced 
ay up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. Requires Octal socket and may be operated in any position. OUT- 
LINE 15, Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.4. Except for 
heater rating, the 6893 is identical to the 2E26. 


P 


UHF POWER TRIODE 


Forced-air-cooled type used as rf 
‘ power amplifier and oscillator. May be 6897 


used at full input up to 2500 Mc in 
HK cathode-drive circuits of the coaxial- 

cylinder type. Class C Telegraphy max- 
imum CCS plate dissipation, 100 watts. May be operated in any position. OUT- 
LINE 86, Outlines Section. Adequate air must be provided to prevent the tempera- 
ture of the seals and the radiator from exceeding 250°C. 


H 


ED RAPD ES NOTE ACS Eitan DH) ey lca a ah wv oh dasasreielanionad Maras ap onlenanet oh 6.3 volts 
BATTER CURRENT ey re Ae ais di catch ther interne Sala Al ckatane ahem 1.05 amperes 
PP RANSCONDUC TINGE CR tr an Tr aNd hain een e delent ing atahe 24800 pmhos 
AMPEIRICA TIO NSDAG TOR so ot ar citie s siare pears ioc ime eate wislinens 95 
Direct INTERELECTRODIS CAPACITANCES: 
TVW SOLD QE peas hancertieiilite se aa loenuanie smo coarse der seetniate le cen ouaie ver skola 2.0 pee 
Grid: Corcathode:. RRA eS ahlare watale wrele:e tore. Fae eae 6.5 pul 
Plate. taicathodes, cen. As tdteaws tw Aitie deioia amas ditiatal Molter. 0.024 buf 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600: plate milliamperes, 75. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC PLATE VOLTAGE......... hie y a asete ls e-4, eae ete ai lare ers eles vet 600% max volts 
GRID VOLTAGE: 

DICH UR win, o aele apexes ipieliove taemere 6 ess sayin Au.8 pile idl siaeRCmpec eases eiede aM he -150 max volts 

Peak Negative Rl. cacti co silts ae seers cere vanaaieine Ape 400 max volts 

Peak Positive RF..... ESE rT Gh! epee ue Core RET. Wate ae sie as 30 mux volts 
DC GRID CURRENT... 5).s.cie eS ce oo Pet ie aa VRRP CE OTE are 50 max ma 
DC CATHODE, CURRENT . co rets te nits tiec ete as ae enwietercar sciets ie ans 100 max ma 
GRID INPUP Se octet De ES Shae DEERE A ree ae Me 2 max watts 
PLATE DISSIPATION $45 5 ssc, cosdaccnn mete adh theeeie ie e cetesensuseeag, duceutasas 70 max watts 


® For a modulation factor less than 1.0, it is permissible to use a higher dc plate voltage provided thesum 
of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DC PLATE VQLTAGH ce Sa ree trae ate aire niaie cc preeen fans 1000 max volts 
GRID VOLTAGE: 

DG We te i er Meds octane tia se ae MUN vt A aU rg -150 max volts 

Peak Negative BES: s6i Ge careers Miles Ss 400 max volts 

Peak’ P ostti ven Bisaac oman chercheusssuthauarewchauevonctewe stun sbithens ant-aits 30 max volts 
DC 'GRID CURRENT oo otic ieee oe Rie ee ea Rel eee tiata a baad 50 max ma 
DC! CATHODE: CURRENT 4 hiss fondue aie bah leeeleeictas Mes ien 125 max ma 
GRID INPUT Saisie ce Brae e elise Eien cSt eee eaRODcHSeaT TROLa ES ore eto 2 max watts 
PLATE DISSIPATION .........- De AAS Baer te on BS Beek eB LE Oh ae 100 max watts 


TWIN POWER PENTODE 


Miniature, heater-cathode type 

6939 used as push-pull, rf-power-amplifier 

and oscillator; as plate-modulated, 

push-pull rf amplifier; and as fre- 

quency-multiplier in communications 

equipment operating at frequencies up to 500 Mc. Tube is internally neutralized 

for push-pull amplifier service. At 500 Me, tube delivers useful power output of 5 
watts in CCS or 6 watts in ICAS. 


HEATER ARRANGEMENT: Series Parallel 
HBATER VOLTAGE (AC/DC) 02. fa ek nie Scog ener erehe ober eh gu adavelle 12.6 6.3 volts 
HRATER CURRENT ¢ frou} Semlecataie ae ae eaten ait oh haps 0.3 0.6 ampere 
TRANSCONDUCTANCH, (Bach unit) og, asian cu. 5 + wate na sie is pretense ake Or areraee the 10500 umhos 
Mu Factor, Grid No.2 to Grid No.1 (Each unit)® ................. 000s 31 
DIREcT INTERELECTRODE CAPACITANCES (Approx., Each unit) :® 
Grid Noth to' plates: 5.263 See Fara SA ng os St IR oh vb enarara Shake 0.15 mul 
Grid No.1 to cathode, heater, grid No.3, and grid No.2...........+-.. 6.4 pf 
Plate to cathode, heater, grid No.3, and grid No.2..........-+-.eeeee: 1.6 uul 


° Plate and grid-No.2 volts, 150; plate ma., 25. 
® Without external shield. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 
Values are on a per-tube basis unless specified otherwise 
For operation at frequencies up to 500 Me 


Maximum Ratings: CCS ICAS 
DC: PUATHN OLPAGH 058 iho cistabt ais ohie Sells GES eee Gisele 250 mux 250 max volts 
DC GRID-N0.2, VOLTAGE! «hci jcav tiem theo cea leleashs eta a easieu aor 200 max 200 max volts 
DC’ GRID-NO:] VOUTAGB 010... cde s 2s ce ete eee a welae > oan -—100 max -100 max volts 
DC PLATE CURRENT El) iin ks ccc alee enn Dern eaine cols soma a tee 90 max 100 max ma 
DC GRID-N.OUP CURRENT 4.355 os nie aise, falotonss tuaree) Ain bavetlaiolesoho ane 6 max 8 max ma 
DC CATHODE CURRENTS . jcsces sta cteltinia scecaley ie ieialy eset aietele 100 max 120 max ma 
PLATE INPUT UR Ries foe ecco te cians earths aaa tee oemoraceaeal ars 12 max L4 max watts 
GRID-N 0:2 INPUT tls back tee ho oe ele ea eee 3 mur 3.5 max watts 
GRID-N@.L INPUT Aah Bes Cy ee ER Ae OR 0.2 max 0.24 max watt 
PLATD DISSIPATION: (5 ocd obtener nee 6 max 7.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode ............+e+- 100 mux 100 maz volts 

Heater positive with respect to cathode.............000- 100 max 100 max volts 
BULB TEMPERATURE (At hottest point)...... Pee Pe aes ene 225 max 225 max °C 
Typical Operation at 500 Me: CCS ICAS 
DC Plate Voltage............ Sub a'a bike § 0.0 a Se CRN Sis ons 180 200 volts 
DC Grid-No.2 Voltage ove eevee ever eeoeoeererer een eeeaereereereeeeee 180 200 volts 


Bis ee ee 


Technical Data = 


MIG Ta TAs TOLL OUR RO es eset. dens sae NEN o ieids cli Wh dednl’s —20 —20 volts 

From grid resistor fur each grid of..................000- 27000 27000 ohms 
Peak-to-Peak RF Grid-No.1 Voltage...............0.0.000- 50 50 volts 
SORE TACO AIMEE anh cig thai vse vic BYE Eis Wika C47 4 « Wyatt yw va Eis 55 60 ma 
MPD ST PEE CoML TONNE <5 0s Gls ss) is Pars Cah iaa ye mainte. 12.5 14 ma 
DURireneeh: Ciirreita ey PO A AP Te ee 1.5 1.5 ma 
Driver Power Output (Approx.)... 00.66. .65 cases cee ee anes 1:2 12 watts 
Usetul Power Output (Approx.)®.. 0... 0.55 oc cence cca s wee 5 6 watts 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Values are on a per-tube basis 


For operation at frequencies up to 500 Me 


Maximum Ratings: CCS ICAS 
DER LATE VOLEAGH I. Hs Ruke SRO. Rare, Se ane 200 max 200 mux volts 
DG GRIDEN 0:2 NOLTAUB 6 icf oils cabo Been abet ly Locaeutibs cies 200 max 200 max volts 
DC ae Ri De Or tay OLTAGE = ue te Cer he ioe ata sine -100 max -100 max volts 
DGMPUATHIC URRENTI 2 fo a are eo ee 64 max 80 max ma 
EG UGR IDE NOu © URRANT oF 8 biz <1 caeieae emcee n oat ake Wt als, eins: « 6 max 8 max ma 
DC CATHUODE' CURRENT of ic a aie tte os Ree thaeecle ot aka > 80 max 96 max ma 
PATE ENE UT: Soke ROR At es Hee Se ets, cae ie en bachars ee 8 max 10 max watts 
CRIDEN 0:2 EMPUD wi, oo clic Bs Peogc us Regia s ERE She ois ba ee le 2 max 2.3 max watts 
RP IELIESY OCLC EN POE oy. gett ore ee EO a TNT ies rae eee 0.2 max 0.24 max watt 
PLATE WISSIPATIONL EC S...3 seek oe ee TER Gi ie ie thea 4 max 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 100 max 100 max volts 

Heater positive with respect to cathode................. 100 max 100 max volts 
BULB TEMPERATURE (At hottest point). ................0.- 225 max 225 max 2 
Typical Operation at 500 Me: CCS ICAS 
DO Plate Voltage... + x) Dine maetedie auans Cone eh ueteey enilveres Sale uke tena 180 180 volts 
DG Ghid=NG.Z Voltage? ected REE ee 180 180 volts 
DO GMG-Not. Voltare. «0. i ie UPR Ie P we eRe es Ph oe —20 —20 volts 

“From grid resistor for each grid of........... 0.00 e eee 68000 27000 ohms 

Peak-to-Peak RF Grid-No.1 Voltage ..................2.00. 45 50 volts 
DC Plate Current tis oo clatter Vee eae EL oat a ate 40. 55 ma 
DG Grida Nos Current o76 ee eal Sak at ee ae den win 975 12:5 ma 
IC SOS TICEIN OMS CALE COIN Us «tacos enoatiuesauedei  critns a1 ie tne, Faotecelonate le ei 0.6 Vesta ma 
Driver Power Output (A pprok:). 00h, ) eee as on oes ye Oe ats 1 Ly2 watts 
Gacinul-Power Output (Approx) esi..n8 ne ales obs le Se aitas 3.5 5 watts 


FREQUENCY TRIPLER—Class C 


Values ure on a per-tube basis 


For operation at frequencies up to 500 Mc 


Maximum Ratings: CCS ICAS 
DI GHRLATE VOLTA GI craticcdo ane: sa llogs 64s, b Git ake al ale abe searetagiie Sheen te 250 max 250 max volts 
DGIGRIDENO:S VOLTAG Bye.) 08 G NS rate sccAbiegalonsy ee tons tere ate ts. 3 200 max 200 max volts 
MORRIE Oe Ely OL TAG ooo) os sus. os te ae Biase io eosle aes tree -100 max -100 max volts 
IS GAPEATH ASURBEN RA praghen werd cpayege aac chara tosis ood edaatevelis, s aeteA8 60 max 80 max ma 
DGOiGRibeNG.L.GURRENT Ai cise Ooiae ois Gc cme cre amin itole 6 max 8 max ma 
Ad GOAT HRODEN URI BN Diente tiitcs nie ce cue lc ca eee stand meselecese 70 max 80 max ma 
PUAPE: ENPUTIAY coe bee eee et eh Rtete ako daa vians w hiG) org weet Nel saan 8 max 10 max watts 
GRID=N G2 INPUT ee ae ee aie Stara acattestt B shatioesers 3 max 3.5 max watts 
GRIDEN OFF TSP GG We Ri tint testi ned cal tnep oie de ath aR aasetenee 0.2 max 0.24 max watt 
PLAT) DIBSIPA TIONS: Grote ine dee steel Io ees. le (e BPars aus aoe Soslatede 6 max 7.5 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................. 100 max 100 max volts 
Heater positive with respect to cathode.............-... 100 max 100 max volts 
BULB TEMPERATURE (At hottest point).................... 225 max 225 max 6 
Typical Operation to 500 Me: CCS ICAS 
LGLPIAGERVOLULA LOS rere enters nals ogee e semerena ss 180 200 volts 
DGC Grideso.2 Voltage CAPPLOK.) au fe hi arm ore clolel ode cexsteten neti ¢ 180 190 volts 
PRET POMBLOTIOE. .)tcicis os asthe wel ak wpe sd ca ne Cee Hed 1200 1200 ohms 
DC RACIGATG Ok VOINORE es sce is pois she ds holes + wha wen ay hares —7T4 -74 volts 
From grid resistor (each grid) Of. ........-. cece cece eens 82000 82000 ohms 
Peak-to-Peak RF Grid-No.1 Vultage............cc cece wees 165 165 volts 
PIGIP Ate: Gurten ert ec at ekcpee kee sjelecaeyeans ne 6.4 40 46 ma 
TSGUG ATI Os esCOUFTOILE 7 Gute eee eso alehe 6 sealajs).c a rerapacwielts srere 9.7 11 ma 
By haay Co de Os GER RM Echo fei cesta) egrsicracaaGAls, 4-4 enahavaie, © operon ees 1.8 LES ma 
Driver Power Output (Approx.)... 0... 00. c cece eer eecseee Dek | oa | watts 
Upetul Power Output (Appross) vies sich s clas eee shew as epee ee 1.8 222 watts 


® Measured at load of output circuit. 


OPERATING CONSIDERATIONS 


The 6939 requires a Noval nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. 

In “straight-through” rf amplifier service, shielding may be required for stable 
operation. To minimize external feedback from the plate to grid No.1, a grounded 
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shield, crossing the terminal end of the tube socket through the space between pins 
4 and 5 and the space between pins 1 and 9, is generally adequate. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and bypassing the other heater pin to ground with a low inductance 
capacitor. If further isolation of the ungrounded heater pin is required, a suitable 
rf choke, followed by another low-inductance bypass capacitor, is reeommended. 

To reduce the effect of cathode lead inductance, the cathode of the 6939 should 
be grounded by the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by a suitable bypass capacitor. In telephony service when grid No.2 is modulated, 
a smaller bypass capacitor may be required than is used for telegraphy service to 
avoid excessive af bypassing. If the capacitance value used is too small, rf feedback 
may occur between the plate and grid No.1, depending on the circuit layout, oper- 
ating frequency, and power gain of the stage. AF bypassing difficulties can usually 
be eliminated if the grid-No.2 bypass capacitor is replaced by a series-resonant 
circuit tuned to resonate at the operating frequency. This circuit will present a high 
impedance to audio frequencies but a very low impedance to its resonant frequency. 

It is recommended that a100-ohm resistor be connected in series with grid No.2, 
as close as possible to the socket, to prevent the generation of parasitic oscillations. 


AVERAGE CHARACTERISTICS 
EACH UNIT 


TYPE 6939 


Ey = 6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
GRID-No. 2 VOLTS = 200 


PLATE(I ») MILLIAMPERES 


GRIO-No,! (Ic¢;) MILLIAMPERES 


je} 
9° 20 40 60 80 100 120 140 160 180 200 220 240 260 
PLATE VOLTS 92CM-10613T 


AVERAGE GRID- No.2 CHARACTERISTICS 
EACH UNIT 


TYPE 6939 

E,¢=6.3 VOLTS 

PARALLEL HEATER ARRANGEMENT. 
GRID-No.2 VOLTS =200 


GRID- No.2 (Ic) MILLIAMPERE S 


PLATE VOLTS 92CM-lO606T 
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Sn echnical Data 


a 


FULL-WAVE GAS AND . 
MERCURY-VAPOR RECTIFIER 7014 
See type 4604/7014. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 7018 
See type 615/7018. 


HALF-WAVE GAS AND 


MERCURY-VAPOR RECTIFIER 
See type 6835/7019. 701 9 


See type 635L/7020. 7020 


BEAM POWER TUBE 7034/ 


Glass-metal, forced-air-cooled, 4X1 50A 


heater-cathode types having integral 
plate radiators; used as af power am- 7 035 ii 


plifiers and modulators and as rf power 

amplifiers and oscillators. Class C Te- 4X1 5 OD 
legraphy maximum CCS plate dissipation, 250 watts. Full ratings to 150 Me; re- 
duced ratings to 500 Mc. May be operated in any position. OUTLINE 82, Outlines 
Section. Air flow must be adequate to limit the plate and seal temperatures to their 
specified maximum values. A minimum air flow of 5.3 cfm must pass. through the 


radiator. Less air flow is required when an air-system socket is used to direct the 
flow of air through the radiator. 


RADIATOR 
P Ic 


7084/4X150A 7085/4X150D 


HEATER VOLTAGE (AC/DC)f......... aR ics eee BOS es HATH ie oe: 6.0 26.5 volts 
EP WATER COURRENT Wes shih dct cured te ee eticntyaaleedel stem ey ee 2.6 0.58 amperes 
LICR TUNG LEME GNEUIILIEUTED) ee ote ee aan eval Shai one vay CUE eke eet ame ee ates 30 seconds 
Mu-V ACTORS .GriduNorm to Grid Noll eae aha ere cree iy ata oes 5 
DrirEcT INTERELECTRODE CAPACITANCES:° 
TIO AN GPL CONPLA GE EIA, RR IMR TYE ARUN aE PEERED ae oti ST MAN 0.03 pf 
Grid’ Noeolsto cathode; erid Nio.Z,, and heater. V4 Gea wes on lathes 16 pul 
Platesto cathode, grid No.z;andyheatery 07.0. 6 aon ieee cheno kenmore 4.4 put 
PLATE TEMPERATURE (Measured on base end of plate surface 
SA ECPUTTCELOM WELL TITIS) Pika cr ICES oa eons AE, pigcpaogeMen RRR EMU EE NTE leh Mile aie’ «i a airtel 250 maz °C 
TEMPERATURES OF PLATEIS EAL. a5 ci: < Gitta PA eT MR MONEE le rane sl meesth, 2 200 max i 
TEMPERATURE OF BASE SEALS AND GRID-N0O.2 SHAL 2... ec eee eee ee eee 175 max °C 


® Grid-No.2 volts, 300; grid-No.2 milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


i) CRP CAD PMV OMAGH) & cancers clevere. hows Soe tn. tre ohare se ters cece FURNACE MENT Ne Tes lettiets ws 2000 max volts 
PC GRADs NOL eo AVLOL TAGE er ve tricia fo o4el  8cce ab ebeuel.e #sbuse Gacoken tue alovbarsye da, tioh ah eee ve. assis 400 max volts 
MAXIMUME SIGNAL LIC PLATE CURRENT ts coco a 0 6 bis 6 9 ete aun lettesi ess bkate auabe 250 max ma 
PAT BL OISSTEA TIONS Oetsiits, os. a, ce lostatatouniene tote re lave Chanenelate PA ORNATE TON: MEMO 250 max watts 
GRID-N O22 DISSIPATION Mia's, RRM Liilieheral otevihavel nlounhaleet Wie eee ame Seen eal Neen LnaUeUN: 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negatives with respect. C0. cathodG.n. csc sc epeleryehiarsie oe chaoui sc 0s 150 max volts 

Heater positive with respect to cathodes rs ns oc ve ca. sills 6 ee e's omnis ote 150 max volts 


Maximum Circuit Values: 
Grid-N o41-Circuit: Resistance: (Per tube) wiisce d's). vies bien lca tee icd har oly aaeane 0.1 max megohm 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 
By UE Ta A DESEO ECA Way poet sn tik 5 SON a Cat wl eydin Goose ais’ ahiw is corel eow.ette seu cece ie arate Mememe cane 2000 max volts 


RCA Transmitting lube: ——- 


DC GRID-NO.2 VOLTAGE. ... cc. cose ence cvccs tic Bila Sudha tebe GAAS Blu are w neks dee 400 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®. 2. ccc cece c ccc srncsccesnsvsess 250 max. ma 
PLATE DISSIPATION Fo a os RAS Heb Gletal a elbrein ee tele eter ans avatar hey Caters 250 max watts 
GRID-N 0.2 INPUTT'LR GF Blais We ne oe eens Mae Lieie etecanentel heakashahs elerer iy 12 max watts 
GRID-NO.1 INPUTS 2 Siseaw nicgs diem dole inanes Oiaksteterare ote dé Fake, Mele IATA olVereas 2 max watts 
PBAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..... Byes ais euarsiork ere tigi eae tates s ate take 150 maz volts 

Heater positive with respect to cathode...... PD afeieie tar eialeg Ste oie Fleas es euers 150 max volts 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Up to 150 to 

Maximum CCS Ratings: 150 Me 500 Me 
DG: PLATBAY OL TAGES sci) sites eet, pels Ocenia ata lie sw layeia 1600 max 1000 max volts 
DC GRID-NO.2 VOLTAGE 64 jie dee es ae ee ae oe 300 max 300 max volts 
DO 'GRID-N.O17 \V OLBAGR i. oso aiteeataeisas ioarkestue asceasud aheceuns -250 max ~250 max volts 
DU, PLATE’CURRENT 3/55 oo oe Oe SR ee ea eae wee ee 200 max 200 max ma 
PLATE DISSIPATION...... Dh ae Gee ee rad Or P| Sah Sten mar aA fees Sa 165 max 165 max watts 
GRID-N(O, 2. INPUT OU ail ek se eed: OREN beens. stn ae sehen 10 max 10 max watts 
GRID-N OLDE NPUT Gs oo i6.i5, ots bi alee hate Ris a) ett oh ie dees Eee 2 max 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 150 max 150 max volts 

Heater positive with respect to cathode. ...............6. 150 max 150 max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition ...............002005 25000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
U 

Maximum CCS Ratings: 150 Me 500 Me 
DCIPLATS: VOUTAGE WAR iind se ci dore s enetere cet slelerarens Siehe ototawin ete A 2000 max 1250 max volts 
DC GRID-NO:2 VOLTAGB......cessescncscvees «: debe ala nv cbtae. . 300 max 300 max volts 
DC GRiIp-NO.1 V.OLTAGB,.....3"., 5,056.00. wie sls sens oisraskeeauehe 3.4 -—250 max —250 max volts 
DC, PLATE: CURRENT): she's 4 sus sicisiy 6" 0! 8s tives ote Se baltisla tiers Mints 250 max 250 max ma 
PLATE DISSIPATION........ ta Walebevaralelvaeve alee s ¢ 6 Giproicie se es.e76 250 max 250 max watts 
GRID-NO:2 INPUT 5). 0565 ebie be a ens SEAR T ORR ON ACIAONT ES SBA KSEE 12 max 12 max watts 
GRIDSNO.ITINPUT, 6/2. sects nl 06 thereat ace spouses Renae leiste siciere bieiereve 2 max 2 max watts 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition ............ A TRIO 25000 max ohms 


¢t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

° With cylindrical shield having inside diameter of 1-13/16 inches completely surrounding radiator, and 
insulated from the top and sides of it by a 1/16-inch thickness of insulating material; and with a cylin- 
drical shield having inside diameter of 1.460 inches and length of 5/16 inch surrounding the grid-No.2 
ring terminal and insulated from it. Both shields are connected to ground. 

® Averaged over any audio-frequency cycle of sine-wave form. 


POWER PENTODE 
See type 8077/7054. 7054 


MEDIUM-MU TRIODE— 
POWER PENTODE 


Miniature heater-cathode type 
7 060 used in mobile communication equip- 


ment operating from 12-volt storage- 

battery systems. Pentode unit is used 

in Class C rf amplifier and frequency- 
multiplier applications at frequencies up to 40 Mc; triode unit is used in reactance 
modulator circuits. Requires Miniature nine-contact socket and may be operated 
in any position. OUTLINE 6, Outlines Section. During manufacture, this tube is sub- 
jected to special controls and tests for heater-cycling, heater-cathode leakage, in- 
terelectrode leakage, low-frequency-vibration performance, 500-hour intermittent 
life performance, and intermittent shorts. 
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HEATER VOLTAGE RANGE (AC/DC)...... Ri Aa Re HS ans PROC AC NORE CAEN 12 to 15 volts 
HEATER CURRENT (Approx.) at 13.5 volts..... HRY NTI Aca EN ACCS WOR ROU PORES 0.28 ampere 
DIRECT INTERELECTRODE CAPACITANCES:° 
Triode Unit: 
RET COMPISTOM EA tad bates socket han fee a BANA Ears Sa ono D Cae 2.2 pf 
Grid to Cathode and Heater................ PACES cP OTS AC IE ERS 2.4 put 
Plate to Cathode and Heater. ......5......0005 Se anes ere are 0.22 put 
Pentode Unit: 
CSPIGEN OL 66 PAGE. 2, teed os ccade one. settee een etes een Mistral etedsre levaicvete slayer sis 0.044 pat 
Grid No.1 to all Other Electrodes except Plate........ Bicheno detereveretiens lois 7.1 put 
Plate to all Other Electrodes except Grid No.1........ Rehes area weetaghes aries 2.5 ppt 
Triode Grid to Pentode. Plate c.indccdien 4c chee eve cltereieteretey wie Bedhepar didawa celsius toke 0.022 max put 
Pentoge Grid No.l to Tridde Plate: 7 tear ne. cuteness cielo is kore aisles reese 0.015 maz put 
Pentode. Plate to: Triodé Plates 6) Free cane wetloia cache eteioieae cia erepiavcreretoners ot 0.16 wut 


° Without external shield. 


AVERAGE CHARACTERISTICS 
TRIODE UNIT 


TYPE 7060 
E 4213.5 VOLTS 


PLATE (1p) OR GRID (1c) MILLIAMPERES 


100 200 300 400 500 
PLATE VOLTS 92CM-9807T 


AVERAGE CHARACTERISTICS 
PENTODE UNIT 


TyPpE 7060 
E,=13.5 VOLTS 
GRID -No.2 VOLTS #125 


Ec," 


PLATE (Ip) OR GRIO-No.2 (Ico) MILLIAMPERES 


ae 
=a 
es 
Ieee 
coeder 
Visteon) 
— 


cx 
fh 
a 
i ag 
nines 
eo 
tae 
200 


00 
PLATE VOLTS 92CM-981IT 


AMPLIFIER—Class Aj 


Triode Pentode 
Maximum Ratings: Unit Unit 
PLATE VOLTAGE,..... CREM aH stg a'icte Maelo ateitelelel etetelateteletere oth enetee eters 300 max 300 max volts 
GRID-NOo.2 SupPLY VOLTAGE.......6.. Fike Satie ws Ciao = 300 max volts 
GRID-N0.2 VOIAAGE) 2... ce cere aes Ghat e ahead eh pte See grid-No.2 Input Rating Chart 


es NCA Transmitting Tubes ————— 


THIS CURVE ALSO. APPLIES TO TYPES 
IN WHICH GRIDS N22. & N24 ARE 
CONNECTED TOGETHER WITHIN THE TUBE 


MAXIMUM _ OPERATING COND, ry, 
Oo 


100 


@ 
oO 


fe)) 
(2) 


AREA OF 
PERMISSIBLE OPERATION 


MAX. GRIO-N&2 INPUT RATING 
h 
Oo 


GRID-N22 INPUT EXPRESSED AS PER CENT OF 
y¥] 
(2) 


20 40 60 80 100 
GRID-N22 VOLTAGE EXPRESSED AS PER CENT OF 
MAX. GRID-N22 SUPPLY VOLTAGE RATING 
92CM-7586TVI 
GRID-N0o.1 VOLTAGE, Positive bias value................... 0 max 0 max volts 
GRID-N0.2 INPUT: 
For grid-No.2 voltages up to 150 volts...............08. - 1 max watt 
For grid-No.2 voltages between 150 and 300 volts........ See grid-No.2 Input Rating Chart 
PLATE! DISSIPATION? 4. Sai eem Rass arsenic Gielen ate 2.5 max 3 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............+06- 120 max 120 max volts 
Heater positive with respect to cathode..............06- 120 max 120 max volts 
é 
Characteristics with 13.5 Volts on Heater: tags oe 
Plate\Supply’ Voltage sii ra tea ile CUE ea i ny ee 150 ». 1200 volts 
Grid-No.2 Supply: Voltages! aicicis. gus ls oie hei a ene eet eoen: - 125 volts 
Cathode Resistors: i324. ees Gil, ait eee une ore eT meee 150 82 ohms 
Amplification Factor:is ohh ira iis a cs hel ems che el een eee ane es 40 - 
Plate Resistance (A pproxs):.... baddies eens ee ene Cee crate 8200 150000 ohms 
Transconductanee rosy tet AG a iors Aline moennns 4900 7000 umhos 
Plate Current. d2 ig ce els Ae te ees CREE 9 15 ma 
Grid-N 0:2 'Currenticsyg gi Bois ii ole aol ahe rete, ore Heaven siicte - 3.4 ma 
Grid-No.1 Voltage (Approx.) for plate current of 100 wa...... -6.5 -8 volts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 
Kor fixed-bias operation @2ie ie mil Aeeeiauks asrantatetes cain ener 0.5 max 0.25 max megohm 
For cathode-bias operation’: 7.0 «thes eee ie eee ee 1 max l max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 
Maximum CCS Ratings, (Pentode Unit): 
DC PLATE" VOUTAGE 2 ei TET IE IE Rete see Marae, fetter tek, OR tae CaP a aesietenar at mn 300 max volts 
DO Grip-No.2 VOLTAGI A HRS ah ely occas cee ue etna ata catenins 150 max volts 
DC GrRID-No.1 VOLTAGE: 
Negative-bias value... .........0cceveee ahi euanchish slalle toy tueashousnckcdenoncerut ue tone 50 max volts 
Positive-biassvaltiendhg) wate Wels cols dn canta s BF aka ian aliah aol tor oh cA onlay eveiter eran eae oles 0 max volts 


ee ~Technical Data 


PLES EAT CURRENT teen cent oc lic bl alora eer aleliave Dy aV Rist ara cen seers SNe oiias erage 20 maz 


ma 
IG GRID-NiO:2iGCURRENT so Sas es cece clade deees iC raver a ena @ avetaveleFaliae ones Tmax ma 
SOOPER OULU TINT PGs dade is iss eh nome sangd ceded ne eReees vane = Aaa 3 max ma 
RELIES OLCNDNEU Dep ewedaiced < AMIMS hole o's) ors) ocalb diese diels elatanyelae <i bre reve ol ovetatiiel's 0.8 maz watt 
ROGATH MOISSIPA TION © cau, 1 er Wodeeeaiciicis, Sieicoereheiers oa euanilguatgeate oe acone hile aa altene elena 2.75 max watts 
PEAK HEATER-CATIIODE VOLTAGE: 

Hoater negative withirespect to, cathodes: .,svere oave-s-e 0-0 aeoateeroletelhe eres 120 max volts 

Heater positive with respect to cathode. .......ccce cece veccccveces A 120 maz volts 
Typical Operation with 13.5 Volts on Heater: At frequencies up to 40 Mc 
DNGE EP NACELV OLER GG cathnce Mestes Cls wo cus ice ntereishe cere etakatos 200 250 300 volts 
BCDC IN Osc OLGAL Clos ns susiisun ovevece lore cu ckeneceus ere elite 85 105 125 volts 
WC Grid=NO: Us VOIGREOs es as cece ect eee oan -—7 -9 -11 volts 
BHU le tei urrentrr gp we aieik ce cic oes kore ated are be hoes 11 15 20 ma 
HC Grid-No.2 Current .,: . saree sates t clce ek teen aieen bees 4.5 6 ma 
DG Grid-No: Current (Approxs) so os va ke ees sole ee 0.9 192, 1.6 ma 
Driving Power (APDrOk:) . 8 os wesc ec wee ele salle eatelel sits 9 15 25 mw 
eb wer OULD UG com mie hentacces © o Slee ote Biches atthe are SE eR 1.3 Zak 3.5 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. .......00ee08 esaite's Meieiaineraisiauenctonshelerouareiniere 0.1 max megohm 

BEAM POWER TUBE 
Sturdy heater-cathode type used 
as af power amplifier and modulator, 7094 


and asrf power amplifier and oscillator. 
May be used with full input up to 60 
Mc. For operation at 100 Me, plate 


voltage and plate input should be reduced to 80 per cent of maximum ratings; at 
175 Me, to 70 per cent. Class C Telegraphy maximum plate dissipation, CCS 100 
watts, ICAS 125 watts. May be operated in any position. OUTLINE 29, Outlines 
Section. Under operating conditions at maximum ratings, some forced-air cooling 
will be required to limit the maximum bulb temperature to its specified value. 


BURA Tit, V OLAGE (AC/DC) an cette cota tee ele Stowe ae oe nats ate ie abe pistes ofaratemaNe ars 6.3 
PISA THR, GURRENT Ab OO VOLES: tal terete. GIORRataid, Saisie nck > aneligtalin eetaheta e Niner eeaes 2.85 
NIU ACTOR a(aRI DIN O.2, LO GRIDEN OL 583 sect: she ovens op avexel acl etouehe @ omemurtiachuste 7 
DrrEcT INTERELECTRODE CAPACITANCES: 
Gridk@NOslecormmlatetene eee ke eee crete ee etale core ate lee tele love oles vole aretatelate ts 0.6 
Grid) Noel tocerid No.2 andsinternal/ shields . ssc «sie «al ereiere he 
GridiNocl tovcathode and NEater e)., n. s hb) kecisiive pede o tel ake hel eae a elena 8.5 
CrideNo ce andinternal SNnielascoO: Plate... cs .%.e sw eaieiteierel nis vores letecsiet els) ns 9.5 
Grid No.2 and internal shield to cathode and heater...............4-- Pa, 
IPiaterto cathodesand NGatebins cris phate tess nm Sia ols eter aiadeve tel’e latte olaviel aiietteeternis 0.2 
BU LEMPHRATOREACA tT NOLCESCUDOINE):. cc aie susie sores oie dees) ise 0) eis ehieneys, oileie) es 250 mau.c 


*Tor plate and grid-No.2 volts, 300; plate ma., 250. 


AF POWER AMPLIFIER AND MODULATOR— Class AB} 


Maximum Ratings: ccs ICAS 
POR toleN TD IODV OL TAG Hr ern atu sialeueneveleisicd nus henaiieict 105..0c00h0).¢ausveusuensrae ate 1500 max 2000 max 
1D Ge G- RIDIN O22 VOLTAGE 5, 5 js. s. 0) s.40a. + on a sttellailelieneWs, sie lelele eyeyenarabars 400 max 400 mac 
MAXIMUM-SIGNAL DC) PLATE CURRENT]. ......c0cccecccwee 350 max 350 max 
MARIMUM-SIGNAIEGATE LNPUTS 6 o\.\cthleatlecletetaley tay @ aapaicie,» ole 300 max 400 mac 
MAXIMUM-SIGNAL GRID-NO.2 INPUTT......... eee ee ee evees 20 max 20 mac 
PACT HELO TESTEVA TION Baie bid wishes csialsl sie ala) oi siesta eallelias anasto erste wesiya 100 max 125 ma. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............e500- 135 max 135 max 

Heater positive with respect to cathode. ...........5605. 135 max 135 max 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Maximum Ratings: Cos ICAS 
MOD EATCAIT RNY ViROINT A Got os ai st cickcl akovexedosete ols elute sdlede tay she's so cdusqeveyanenaverss 1000 max 1200 max 
OAC RIDIN Ose, VOLTAGE ice ciate e s)c ore: stele se vler el clea ere sie sle cl 66s 400 max 400 max 
PA OLGERI DN OMIMV OFFT AGE o-s uh shaxc ele ieroieuchetrde olsithe enone cere axexetenee $346 -300 max —300 max 
RL OMEMEAT RGR IRENNE Miarite ts shcisid cbavatebelossuclishadelstate. egsvencusio haere exe us at 280 max 280 max 


volts 
amperes 


buf 
upt 


RCA Transmitting Tubes = 


DC GRID-NO.1 CURRENT.....cccccsenvvevecs apaitelater ears é ares 25 max 30 max 
PLATE INPUT SOR . oe? areieeetal ates Pee ae era sh aN sara hare aes ae ah F 250 max 335 max 
Grip-NO.2 INPUT. W006 cates cies sPatieca eatie sl Oe SOM EE Shoes 13.5 max 13.5 max 
PHATE DISSIPATION s/o or5,0, sot erevascne succes ethauegouesshe fl aya retate eines Sues 67 max 83 max 
PrAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode..............06. 135 max 1385 max 
Heater positive with respect to cathode.............. avers 135 max 135 max 


Maximum Circuit Values: 


Grid-No.1-+Cireuit Resistance aa vsti vs cone til ore elacet nine erets, el 30000 max 30000 mox 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: : CCS ICAS 
DC PLAT. VORTAGBE wee arcs o aetna cits shel rel ne ooh eeae ere aa 1250 max 1500 max 
DC GRID-N OV OLTAGR FU hiec ni cre nett oaceisie treiehe Se micas a ae si 400 max 400 max 
DC GRID-N OFLEV OLTAGE A. pointe eaierarsie) Caabiete hehe ait crateiele eet -—300 max -300 max 
HC PLAS CURRENT Sie coe aren. artis sos cece piace eae eatte eres 6 340 max 340 max 
OC GRID-N GI. CURRENT Haig o aetdts otal aud cls aioe a mats 25 max 30 max 
PLATE TNBUTE as i i ceniehetal itheiousaeees, os Keno, uy ons rupted tk. saeueloue 375 max 500 max 
CRID-NG.2 INPUT fi, Ska ois erenes oad ed uaea teen N oh a ie ela Petnes see as 20 max 20 max 
PLATE DiS@iPATION| 62 oh cates iease teleds tou prea Ua pone aacvins vale lend 100 max 125 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............06+ 135 max 135 max 

Heater positive with respect to cathode...............6. 135 maz 135 max 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance? .. 5c). hi6 ns oc crs siete Bins « ole ines 30000 max 30000 max 
+ Averaged over any audio-frequency cycle of sine-wave form. 


ma 
watts 
watts 
watts 


volts 
volts 


ohms 


volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


volts 
volts 


ohms 


° When grid No.1 is driven positive, the total de grid-No.1-circuit resistance should not exceed the speci- 
tied maximum value of 30,000 ohms. If this value is insufficient to provide adequate bias, the additional 


required bias must be supplied by a cathode resistor or fixed supply. 


BEAM POWER TUBE _PADITOR 


7 203 / Ceramic-metal, forced-air-cooled, 
ACK? SOB i ihetasa ce uleeeier data 
7208 feet ae 
ACX250F  fisipation COs 260 watts 


7203 / 7204/ 
4CX250B 4CX250F 

HEATER ViOLTAGH! (AC/DC) oo. oc ss cis vis ote sous cass tan viere rs 6 26.5 
HBEATERACURRENT) 3 lane lnicies a econ ete e tetera cata iete oun erate 2.6 0.58 
MINIMUM -HBATING TIMB.).0056.0<kuess » 0 0.553 0 « s00 se teet av eaaierors ae - 30 
Mu-FAcTOR, GRID NO.2 TO GRID NOW 2. eee eee ee cee eee eees 5 
DrireEcT INTERELECTRODE CAPACITANCES:° 

GHaNG.1 to plate 2s oe sostcieouen seta ene caren 8 uate pois ye ae aattate aha emeite ne bate 0.03 

Grid No.1 to eathode, grid No.2, and heater............ ccc cee ee evece 16 

Plate to cathode, grid No.2, and heater. .... 0... ccc ccc ce eee e eee 4.4 
PLATE TEMPERATURE (Measured on base end of plate surface at 

Fa SbiG He WAC) ohels FRG Boats, wile sepia ein bors Hitoisel oh EA GIA Yo altel aile SR See tone er ets 250 max 
TTEMPERATURE OF PLATE SEAL, GRID-N0O.2 SEAL, AND BASE SEBALS...... Ag 250 max 


* For grid-No.2 volts, 300; grid-No.2 ma., 50. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


DC. PLATICN GUPAGE ) 54, cae th cisco se ia's vis eaemoleatin he aLeL ls bca'tne Bie) are eythevintcn Sreae te 2000 max 
DC. GRID-N 0.2) V OL TAGE 5 ect fe «sctathenae cies 1b EAS VE Oe el oleae creel ane te eee 400 max 
MAXIMUM-SIGNAL| DC, PLATE; CURRENT... 6.6. cde veces see ene cae eee 250 mar 
PLATED ISBIB ATION Toph sca ete Acct Riise lt puede. Ai sisi) cele laecl beese ie adaieiaear obese ee 250 max 
GRIDFNG.B DRBOT TS tae. Celetate ee ticcsgerc alo wcyatsperdtepabaparelediue ss ¥eis jeneyeanrs Soe wee 12 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............-.. aden dcoiuhoywieceperenehere 150 max 

Heater positive with respect to cathode...... ar aatacineckasus! aise petodordhoushukanskere 150 max 


volts 
amperes 
seconds 


uf 
auf 
nut 


°C 
°C 


volts 
volts 
ma 
watts 
watts 


volts 
volts 


Technical Data 


Typical CCS Operation: Values are for 2 tubes 


DC Plate Woltage tic, codes caste oe elitele hatte ein eatae TLC? 1500 2000 
DC Grid=Ne:2uy Oltageiscc fiesuieee os 6 nieha wransiohaietele 350 350 350 
DC Grid-No.1 Voltage..............06. ee rcaia olen sien -55 —55 -55 
Peak AF Grid-No.1-to-Grid-No.1 Voltage........... 94 94 94 
Zero-Signal DC Plate Current.............00. Rie eteis 166 166 166 
Maximum-Signal DC Plate Current........... Ar ace 500 500 500 
Zero-Signal DC Grid-No.2 Current. ...........e000. 0 0 0 
Maximum-Signal DC Grid-No.2 Current (Approx.)... 10 8 8 
Effective Load Resistance (Plate to plate)........... 3300 6000 8700 
Maximum-Signal Driving Power (Approx.)..... hentsce 0 0 0 
Maximum-Signal Power Output (Approx.)......... aie 220 400 590 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance (Per tube) sees teense eeeeee eoeceereereoereeoeeee 


PLATE-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Up to 500 Me 


PSE TATE WE DA GENS ote ie ousls oes chtele ciclo ie. an ee bal ehai adel ecatsitntewarnia ated ee 1500 maz 
WCAGRID= NO: Gav OLTAGE s)cocls cso ei ordi d orele tee Sie ie ote Bethe tea wave ete ie euoreile 300 inaxz 
DGCIGRID NO! ELV OL TAGE. iavele cos oh cious aie elas eeateGeiatehe, sie vel'o(olautaieis > husueconeieusliint < -—250 max 
POEL EEA THVCEIRIR IGN T. ccieeere tte tin settee siicry check oleate 4sllb 8 (0 eregabetcasie tau vereveunarecemners 200 max 
PEATE TIES IEVAIPLO Noi betanioicalanster trey nitive tonsriecesratnc can! 4-al ol MaWare:-aiienalaranelonueetiurtaestueat 165 maz 
RERIDSING Sit NEUTE ty ctlareicise cra ei ny se laos. ar ies’ @.08 Diwan om ache Gals ave eeiuataaers 8 max 
AG RD Ny Os le UNE Ui tae eat ame Be Py ceca al cde estes cea stk ovteTint's OPS OTS ee ere oad ake ae bie em La esa 2 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... cc cece eee ee ce eeees 150 maz 

Heater positive with respect to cathode.............. p teva ¥aisetior wells: Pele 4orats 150 max 


Typical CCS Operation: 


POGrE IATOEV O1CRLO cE cice. ches: aheads pSiclatikewiG sins oes tenes 500 1000 1500 
DC Grid-No.2 Voltage (Modulated approx. 55%)7.... 250 250 250 
DC Grid=NOay O1FLAGCO.t: sane ob tine aisteing « eca-sie w 913 -100 -100 -100 
es Ee GrdsznO:1 VOLPE. os was sigcedensiels <otiae sate 113 113 TS 
PEP Late OOULKON GT port eete re on ciciete © cietade eet (emcee ecko keene 200 200 200 
POG ride N O-ceCUITONC hie nents ¢ (viele s-ebebe es anegie we se 32 31 31 
DC Grid-No.1 Current (Approx.)..... jin hiata meets pared 6 6 6 
TOPLVINE PF OWES LA DOTOR, ) Oo oss cs hin veueua o0 enaesn aterniar ater 0.7 0.7 0.7 
IRower Output (A DDrOx) esc. rece alsa cc es 50 140 235 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition.............ceceeeee : 25000 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 


Maximum CCS Ratings: 


DEAE IVE TAGE storey cheroret ete titi's. shake gnel's peau avavts lta: ahebaiate @) ste aes lovee raiain 2000 max 
LOC GRID-IN GZ, VOLTAGE a arate attr ec sie chads tala OraPe ip drene’ ellos shee) Oly steycay setae abe 300 max 
TCG RIDHINO! Lev COL TA GID Greist at ttade wtle oteaviede: sie lover SearencnoMeualts)'a\ ele slipess shakers onntets —250 max 
PICPLATE CURRENTS Hire itera 1a ete aie Gtlale oi locatalt: omstobatielte alel ofeERNG stlovel ptalsueyels 250 max 
PLATE LOISMEP ATION ce ccs cs oe sieve aos agin aiReaeeie he cree takatale, aku Mee oliata ail cheval ete avails 250 max 
KER EDS ITO: S AL PUNT Ae yee Pe oe A Ge ARs ae eintte CRMC) Dusdenarl Pa MSIE NTR Mems BRE wulchads 12 max 
RIDA OL TNE UT ME OF Riel Pa i MALT ave e hy aR ae fe ots 2 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... ccc cece e eee ees 150 max 

Heater positive with respect to cathode. ........ cece eee cece ee enes a 150 max 


Typical CCS Operation: 


MCPlate Voltage... csi cnc s oo alelaee PY sr 500 1000 1500 2000 
DC Gra=NG.2 Voltage... 20%. «oc yeieratea oe ovata 250 250 250 250 
DC’ Grid-Noit Voltages; th. 0 ee. GS ae -90 -—90 -90 -90 
Peak RF Grid-No.1 Voltage. ........eeee008 109 109 109 109 
DC Plate Currents eee ee ee Sb nae watts 250 250 250 250 
DC Grid-No:2 Current sic a. ec cswieer cee sale 48 45 36 30 
DC Grid-No.1 Current (Approx.).......eeee- 12 12 11 11 
Driving Power (Approx.).......... pialgratelee ats 1 1 1 1 
Power Output (Approx.)..... Seg amed wees 65 180 290 400 


At frequencies up to 175 Afe 


Up to 500 Me 


volts 
volts 
volts 
volts 
ma 
ma 
ma 
ma 
ohms 
watts 
watts 


0.1 max megohm 


volts 
volts 
volts 
ma 
watts 
watts 
watts 


volts 
volts 


volts 
volts 
volts 
volts 


——————a——s- RCA Transmitting Tubes 


At frequency of 500 Me with coaxial carity 


DC Plate Voltage. .......... ish ta bist oy AONB eS lh te alte saa ptleni' wilsllata sossue oe etoelta teaLusasteitels 2000 volts 
DC Grid-No.2 Voltage..........ee.0. URGES gible a oiehelininne o a)ara) alee laehaie: ake Gxoksen 300 volts 
DC Grid-No.1 Voltage............6. Sava senauan guste or anebera erie levee ceuateile ve (orcas Gels Ae -90 volts 
DC Plate: Currentiiiei wiv oe seieiie's bas Melelleree sehcs BSAC ae dierane¥e aja ais 6 shales 250 ma 
DC Grid-No.2;Current., daamiie bic cael aaetaaesohe Se hte sttonareovs die 8.6 ease Saree 10 ma 
DG .Grid-Nol:Gurrent;(Approx:) casi tereis sieves <p c.ciesele roe oe ilegepeserehtnceesabste 25 ma 
Driver Power Output (Approx.)®........ ccc eee ees alete ¢: ohelie ever aversunusnshatey hells 18 watta 
Useful Power Output (Approx.)..........eeee08 aval sisucdodote alslaie edeverele siacetenen 250 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition..... Re Nenoxete SAR : 2500C max ohms 


LINEAR RF POWER AMPLIFIER— 
Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: ~ Up to 500 Me 
DC, PLATE VOLTAGE las eee oie Nes oa teetioes ter ohtele el apate tale ae ate opulence Be ease tits 2000 max volts 
DG; GRID-NO:27 VOLTAGE «05 cnocstslety se ohateete ete ele eos ere lel shared atece lee caia rele a aiecarerelenn 6 400 max volts 
MAXITMUM-SIGNAL DC PLATE) CURRENT... 0.0.0 ccc ccc cess eens cceesesees 250 max ma 
PATE LYISSIPATION J cut crs cittcneteuereieiertoehecrrolcla eres etic ear eee ie ctareitie ie avn enn 250 max watts 
GRID 0.4. SNPUL wire eie tian arti er ere tare teen ee erin eaten Sea a eee 12 max watts 
PRAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode...........cccccceveceucecens 150 maz volts 

Heater positive with respect to cathode. ......... ccc cece eee eee ee eee 150 max volts 
Typical CCS Operation: With two-tone modulation at 30 Me: 
DC Plate: Voltage eras esis since cote s crete eneiaane 1000 1500 2000 volts 
DG Grid=No: 2p Violtagetien + ne ci cere clan seinem 350 350 350 volts 
DC_Grid=No:l: Voltagereerts teeter Roe aie cielaterereiaiets —55 —55 -55 volts 
Zero-Signal DC Plate Current. ..........cccccesees 83 83 83 ma 
Effective RF Load Resistance...........-.cecceeees 1650 3000 4350 ohms 
DC Plate Current at Peak of Envelope............. 250 250 250 ma 
Average DC Plate: Curren tiie tc hick suaiele se ete otelene eters 175 175 175 ma 
DC Grid-No.2 Current at Peak of Envelope......... 30 30 30 ma 
Average DG Grid-No.2 Current. vee re sissie olen s on 6 9.5 15 ma 
Average DC Grid-No.1 Current..............e0000- 0 0 0 ma 
Peak-Envelope Driver Power (Approx.).........-..: 1 1 1 watt 
Output-Circuit Efficiency (Approx.)..........+. nye 95 95 95 WA 
Distortion Products Level:® 

Third Ordere ne os ae eee tine ae ete te oie 29 29 30 db 

Pitth Order cc's tis cues AD ek ots Pa ei eae As 40 38 35 db 
Useful Power Output (Approx.) :f 

A VELA Oe Mei cihes os oa Lo Wve) sa viploesith Caabhok oh aie. oflas al s toure hegaise deers 55 100 147.5 watts 

Peak Wnvelope cesar ctwsonvcrtoer imines aie ela aneicen tte 110 200 295 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

With fi xOd bn 1asiiic7erclsoseceious ear aura lous elle Sieve haietens lets lei aue Ghass THA OS TO STIGLEG 25000 max ohms 

Withseathode biasiee sore Mee vice ccalsehe Coa ote CeCe One ate ec aiebee Riis Not recommended 


}t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JETEC No.320 surrounding radiator, and with a cylindrical shield JETEC 
No.3821 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

"A veraged over any audio-frequency cycle of sine-wave form. 

®The driver stage is required to supply tube losses and rf-circuit losses. The driver stage should be de- 
signed to provide an excess of power above the indicated values to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube characteristics during life. 

5The de grid-No.2 voltage must be modulated approximately 55% in phase with the plate modulation 
in order to obtain 100% modulation of the 7203. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not reeommended. 

“Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 

*Preferably obtained from a fixed supply. 

+ Two-tone modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single- 
sideband suppressed-carrier system when two equal-and-constant-amplitude audio frequencies are 
applied to the input of the system. 

**QObtained from a fixed supply. 

® Without the use of feedback to enhance linearity. 

{Measured at load of output circuit having indicated efficiency. 
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OPERATING CONSIDERATIONS 

Types 7203/4CX250B and 7204/4CX250F may be operated in any position. 
OUTLINE 8&3, Outlines Section. It is essential that adequate cooling air be directed 
over the base seals, past the envelope, and through the radiator. Under these con- 
ditions and with the tube operating at maximum plate dissipation for each class of 
service, a minimum air flow of 3.6 cfm must pass through the radiator. The cor- 
responding pressure drop is approximately 0.1 inch of water. These requirements 
are for operation at sea level and at an ambient temperature of 20°C. At higher alti- 
tudes and ambient temperatures, the air flow must be increased to maintain the 
respective seal temperatures and the plate temperature within maximum ratings. 
Less air flow will be needed if an air-system socket is used to direct the flow of air 
through the radiator. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7203/4CX250B 
E¢=6 VOLTS 


GRID-No.2 VOLTS = 250 


PLATE AMPERES 


—— 
AEE SE 
400 800 


PLATE VOLTS 92CM-97557 


TYPICAL CHARACTERISTICS 


GRID-No.2 VOLTS+250 
GRID-No.| VOLTS=Ec; 


GRID-No.I (Ic) OR GRID-No, 2(1¢2) 
MILLIAMPERES 


fe) 200 400 600 
PLATE VOLTS. 
92CM- 9756T 


bo 
rear 
or 


eee RCA Transmitting Tubes 


TYPICAL CONSTANT= CURRENT CHARACTERISTICS 


TYPE 7203/4CX250B 

£4 °6 VOLTS 

GRID-No.2 VOLTS =250 

Ips PLATE AMPERES 

Ice GRID-No.! AMPERES 
— I¢g" GRID-No.2 AMPERES 


pes ire 


Baez Sacnse lene 


4— 

0% 
O KN 
Zs 


GRID- No.1! VOLTS 


PLATE VOLTS 92CM- 9760T 


TYPICAL CONSTANT - CURRENT CHARACTERISTICS 


TYPE 7203/4CX250B 
E,°6 VOLTS 


GRID; No.2 VOLTS*350 
pe PLATE AMPERES 


I¢,*GRID-No.| AMPERES 
¢9*GRID- No.2 AMPERES 


GRIO-No.! VOLTS 


1200 L600 
PLATE VOLTS 92CM-9761T 


BEAM POWER TUBE 


Small, rugged, heater-cathode 
7 212 type used as af power amplifier and 
modulator and as rf amplifier and os- 
cillator in applications where depend- 

able performance under severe shock AA'=PLANE OF ELECTRODES 
and vibration is essential. May be used with full input up to 60 Mc and with re- 
duced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 
tion. OUTLINE 18, Outlines Section. Except for base and special ratings and perform- 

ance data for shock and vibration, the 72 12 is identical with type 6146. 
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eee Technical Data 


BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 721 3 

rf power amplifier and oscillator in com- 

pact mobile and fixed equipment. Tube 

employs matrix-type cathode. Useful 

with full ratings at frequencies up to 1215 Mc. Class C Telegraphy maximum plate 
dissipation, CCS 1500 watts. 


PIMA TER GV OL TAGE, CAC DE) TL. bis. ci eucpsctue. cscs culeltgand eI phalie Takats aenke AMTaiaicolis otis sites 5.6 typical volts 
6 max volts 
HH RATOR GCURRE NTA tO; 0, VOLES) ¢ca5 ait: oat: Mako ois b Sicie eh tos leila keuaye ohstahteas ts 17.3 amperes 
MINIMUM HEATING LIME (AE 520 Volts) « «.c cisc im cccicusheus 2, 21.8 sbeetgncedei enensicons, ay0!T5h4 5 minutes 
MU-FACTOR, GRID NiO:2:TO GRID NOv life. o.ojccjecsssyns bra rscanous) agnyn encusie eaneniaie aye: 6 17 
DIRECT INTERELECTRODE CAPACITANCES: 
GLI UN OsteCOF DLA le ratenis ete iee ian radia s sere Se mkte.s, oee le alate eons G clbel Stelnore nl ue 0.17 max put 
(Tri INO, Lito icathodeiand heater is 5 cds shetscssunisvonessbevnusis uae alevederess igdauanente 42 put 
Platescoveathode andeneaterc 6a ck sys.cusac os. suas wade encdeuces lense Bicones Bisel 0.017 ppt 
GTIGINO.E CO. GTIGAN OS = 5 onthe soe SH ai ekssusta ashe plc ote ebodsdeadleus savales St saaetene 55 pf 
STIG UNG: CO PIAkO ts cies cat G ls caro of alagher ciechasenaasks Puch Mepalebepsioneacteoniouane apagal 16 put 
Grid-No.2. to cathodetand neater, biicuicntetede co ce oats ioueesudlatshels sue Auausucus s- 1.4 max pf 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater)..... 250 max °C 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 
DGC PLATE: VOLTAGD 20... 5.) hae ge ke at PARTSOT TE OR TOD DPE CHO LOT ahs aOR 2000 max volts 
DC GRID-NO.2 VOLTAGB...........04- FSR RRs oh AMM AMM aietehe has ay aan 1000 max volts 
DC GRID-NO.1 VOLTAGE... ... ccc cence evceseeees b Bh ro, clel cas aatlonehe Cathode sett -—300 max volts 
DC PLATHG URRENT Acct Sere hs forsale dal eles siahetate sec Melstone’ aie 5 levers 0.85 max ampere 
DG GRID-NOLMC URRENT. £4 sctereiat tis. vile he onsislotersa as sie sual bab n aw ste obaeatolter os 0.2 max ampere 
PATIO UNDO L Mri Neteni yo. cates ete etlte cia Celtel On iekcs atosre bie elo mainvan ouche MeeMOihs 6 1700 max watts 
GRIDE NOLS UND UT 1.058, fest hieleceteltidtete. Lheigtabesdiches deals sae ts stele apaleyas byeneel nue’ ss 35 max watts 
PLATE DISSIPATION stoners se elec ah eke PR TERE Na OMI. Pah taeh a Etat oak, stent a 1000 max watts 
Typical CCS Operation: In grid-drive circuit at 600 Mc 
PGP LALGEVOLUR LOo ee atria sue Fleet shore ahinase ro eeuh is so eens 1800 2000 volts 
DE lGrid-No.2 Violtageey, nh smite d 6b ace tee Sh aa sie Sra 500 500 volts 
1) UG Fide Nios DY, OLD Ome ee De Hae! ss chs aiie.s. aire, cossap gue eee) ania; s+ hod spaninke -—30 -30 volts 
DCLPlate:Gurrent seer cee en eee els dios ale a he aide bes 0.75 0.83 ampere 
GAG N OseeG UErent warty ces cre 2s oh Mh hey asa sec erase ayevai Ai atasighaxs 0.015 0.015 ampere 
DCrGrid=Nowl Current: GADDEOKs )ohas occ a tebe f-Peeluaraps.s i's capeieine 0.04 0.04 ampere 
Driver: Power OutputiGa pproxk.) ovpaiack feiss eas dla. noe oe 50 55 watts 
seful: Power OutputcGA pprox:) aes... Ses oe en dere 650 800 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition.................00055 50004 max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: Up to 1215 Mc 

DG PLAS BOL VA GE Wes ck sictnitiorabuck ai hahdater eres aotaaahals sont ls ster e ath eee od oneees al ara 2500 max volts 
LC GRID-ND: 2A OUTAGE A (io PRR oe eiccs SPREE esi ccccleeia ge mere ere Diy ares 1000 max volts 
PIOTGRI N Or ORD AG ED fas hs ols: a pee de. vc he ahs SE NTANS vial dy elie ble ents & Oe Syeda bevensce, « -300 max volts 
DC PEATE CURRENT has das toate nes har’ oval: SROs’ a. a ol eh vata lal hie’: ae aindws Uae’. ono 1 max ampere 
DC GRID-NO.1 CURRENT.......... aisle lovehexeiste TIBTNe ct otalve altistot dior vittanamua atte eo 0.2 max ampere 
POATECINPUS 2 Ge Os pees Pee bie i a Rete Goal fth take: al ed at wate Aum eveLaRarerehartal aeeBet 2500 max watts 
GRIDANO:2iiRPUT ee Arie BIO: SOIC CICIOOIOINIO.© CIO Dia ane wero 50 max watts 
PUATEAIISSIPATION¢ ccc 0 ie cis otaletsl late Bt chanchatensteceia whateteroremicls a ohe tinting eres ai"aps 1500 max watts 
Typical CCS Operation: In grid-drive circuit at 600 Me 

DC Plate Volthge 2 2G s 2,0». case leyecaniars paidate sl Caria ® puavaneente Gliets 2250 2500 volts 
DC Grid-No.2 Voltage**.......... A! ROE MGT aT UCU IO SO TAC 500 500 volts 
DC Grid-No.1 Voltage®,..... Pama tes'é 66) a ViaierGs COGS Oe ORO -30 -30 volts 
DC Plate Currents. ae os Sie lemtel ttareiahalle WT RIS et viene. Bite molar 0.9 1 ampere 
TRS ute ET Cleats LMU TIET OD Ge soyse:ik essen awa erasta ew ve: Area het dealse ai 9) avon ee ale wr eran als 0.02 0.02 ampere 
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DC Grid-No.1 Current (Approx.) oe ee eee eeoeveereoee ee eoeee eee 0.07 0. 07 ampere 
Driver Power Output (Approx.)*........ Ststatoliet atta tev eloretevalte’ al evete 70 75 watts 
Useful Power Output (Approx.)*....... plete craate te  scebeleit ¢ se. eeete 1050 1350 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition........ ee tS Cit a pra 33 5000*mazx ohms 


{Because the cathode.is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter, provided with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 

®With external, flat, metal shield having diameter of 8 inches, and center hole approximately 234 inches 
in diameter, provided with spring fingers that connect the shield to grid-No. 1 terminal. Shield is located 
in plane of grid-No.1 terminal perpendicular to the tube axis. 

e@ Obtained preferably from a separate source modulated along with the plate supply. 

[Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 

4The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated value to take care of variations in line voltage, in components, in 
initial tube characteristics, and in tube characteristics during life. ¢ 

*This value of useful power is measured in load of output circuit. 

*If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 

**Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

® Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 


Type 72138 may be operated in any position. OUTLINE 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. Typical cooling requirements are shown in the accompany- 
ing graph for air flow through the radiator. An air flow of 10 cfm is usually adequate 
to grid-No.2, grid-No.1, cathode, and heater terminals. 


TYPICAL CHARACTERISTICS TYPICAL COOLING 
REQUIREMENTS 
£1255 VOLTS TYPE 7213 


: AIR FLOW. THROUGH RADIATOR 
5 alisha gi IN EITHER DIRECTION. 


MAXIMUM PLATE-SEAL 
IC2 


TEMPERATURE =250° C 

ila a ita 2 EE 
EA ATE oka 8 ae 
ae 


PRESSURE DROP- 
CURVE | INCHES OF WATER 


D 


MAXIMUM ALLOWABLE TEMPERATURE 
RISE WITH INCOMING-AIR TEMPERATURE 
OF 45°C —4 


GRID-No.! (Ic) OR GRID-No. 2 (IC2) AMPERES 


PLATE-SEAL—-TEMPERATURE RISE 
ABOVE INCOMING-AIR TEMPERATURE —°C 


0 500 1000 1500 2000 
PLATE VOLTS fe) 20 40 60 80 100 
92CM- 9740T PER CENT OF MAXIMUM 
RATED PLATE DISSIPATION 
FOR EACH CLASS OF SERVICE 
92CM-9737T 
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TYPICAL PLATE CHARACTERISTICS 


TYPE 7213 
E,;*5.5 VOLTS 
GRID-No.2 VOLTS = 500 
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BEAM POWER TUBE 


Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 721 4 


rf-pulse power amplifier in compact 

mobile and fixed equipment. Useful 

with full ratings at frequencies up to 

1215 Mc. Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipa- 
‘tion, 1500 watts; maximum pulse duration, 10 microseconds. Tube has matrix-type 
cathode. 


ras APR VOLTAGE CAG / DO) if PP) 2 Aais ial a eine ole ae, Atel cpap ee llel e sCieigt siete lene! Fn tee 5.5 typical volte 
6 mx volts 
WE RATER CURRENT (At 5:5 volts)... 02 06 2 oe ele eee ree ree ete ees Lies amperes 
- MINIMUM HEATING TIME (At 5.5 REOLES eke NT tee edhe kbs vshelchovene a ipl udtten Fekete 5 minutes 
Mu-Factor, GRID No.2 To GRID NT OSE feieia sabe Srel shave ie Bonuses pene tenses Che 19 
DirEcT INTERELECTRODE CAPACITANCES: 
Ciridl Nord. tO Plates ac... 5 cen: stein menntyshe eeu cine tong, ham aaa Sakae © Act 0.17 max pul 
Grid No.1-to eathode.and heater ....... 0. esc e nee eter e tnt tinne sess 42 pul 
Plate to cathode and heater’™. . 0.262 etter ee ee ee ees 0.017 max pul 
GiprAUIN OLEbO TI NO. Gb oo tie ee eka eye om le Bn 0d eiaah Gl Se O89)» tig 55 pul 
POST Prop Tate ne ae nD Se CARNE UFR ACR ar eis a a a 16 pul 
Grid No.2 to cathode and heater™. ...-.. dene be eee eters t eee: 1.4 max put 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 5... 2 - 250 max °C 


* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 
GRID-PULSED RF AMPLIFIER 


For maximum ON tince® of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Mc 

CIP OATHIVOLTAGE Wh {0850 oP tee iiae lhe hee ee che ge Bre Mateiay mie 5000 max volts 
Bee CEATEIN G2. VOLTAGE «508 thetic > o.5 9B So» hatin 5 a agebeianis gover wpa ahsaianay? 278 eB, * 1200 max volts 
Ba CpiD-NG, 1, VOLBAGIN  & cometip fare fie +h yo Wea ene ery pri cman Rea, —300 max volts 
DC PLATE CURRENT DURING PUISE......-.0- esc ete cree ce steers sees 18 max amperes 
PSC! PLATE CURRENT Hie oor ges civ ela st ton td etre sim ae srarumant are iecmanenenipubymaninleig #9 9.)° 0.2 max ampere 
STI iN DILNDUD LA. VETAGE) Oh oie fee 08 iis obo tag eee ees Bie eb a 50 max watts 
eID O.LUNPUT UA VGIa@e)c eb snl h et Saves hha se ome eRe oss 0 noises ie 30 mar watts 
TAGE DISSIPATION (AVEFAZG) . 1p cee eke em emt ele oe hepa nle wale eg outie ona 1500 maa watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangular-ware polscs at 1215 Me and with duty factor? of 0.01 
eat MER ON NRG rc ols ete as od mee ee ee chr eRe Seat st 4500 volts 
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DC Grids N oc2 WV Ol GA Ses stone Hafescess eae ne ee Beak sb ou Sie ah ete red chee ee SR ee 1000 volts 
LDC, Grid=N os 1 Voltage aiiia i. cs ama ae ola tina citmieic ate Re whe cea -80 volts 
DG Plate Carren¢ during pulee cu.) on.ctens cabin re cere cee Cee 11 amperes 
DG! Plate Current. 2.75 ate waste sca vc eects ast tee lees SaSRAB IE: AER ads seas: Ape a seh | Wt ampere 
NC GridzNG.2-Curren taper gee ths ile gc & btoens easter ee es oe Gea ea Si eae ee 0.005 ampere 
DC. GrideN oul Curren try gq gaaage ices chic s cae ochre herria toca chine ieee 0.01 ampere 
Driver Power Output at peak of pulse (Approx.)“...............000e00ee 455 kw 
Useful Power Output at peak of pulse (Approx.)................- sf taeh at hee 20 kw 


PLATE-AND-SCREEN-PULSED RF AMPLIFIER 


For maximum ON time® of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Me 

PEAK) POSITIVE=PULSE PLATE V OLPAGR. icaeicidee oft sls ack oncid ovels Gralerenctan Ae) Sues 10000 max volts 
PEAK POSITIVE-PULSE GRID-NO.2 VOLTAGE... 0.0.0... 2c cc ewe cesccceeccee 1200 max volts 
DG GRIBSN OL V OL PAGE ih irb 1 paitenc a ciate ee eit otis eb see -300 max volts 
DC PLATS CURRENT, DURING PULSE) (7 7 acti dodiconie. ote «occ oe 1&8 max amperes 
DC PLATE: CURRENT, : Soe Ode hee hee ie ee a ae cee Site See ears 0.2 max ampere 
GRID-NO.2 ENPUD (Average) PO nr ails cette inlets Gulia. bs chaldow etek cee 50 max watts 
GRID-N OSL INBUT) (AVerawe) Ge Riera wa alev edie Laon olor tte muah 30 max watts 
PLATE, DiSSiPAtion (A Vera ze) iis aieh ale ra ae ad Ue hy ats aes 1500 max watts 


Typical Operation: 
In Class C cathode-drive circuit with rectangulur-wave pulses at 1215 Me and with duty fuctor®? of 0.01 


Peak Positive-Pulse Plate Voltage. ..............000ceeeees 9000 10000 volts 
Peak Positive-Pulse Grid-No.2 Voltage..............0.0c000. 1000 1000 volts 
DC Grid-No.1 Voltage...............-. 5b, Seba tava, SecA Ris zany burs —80 -80 volts 
DC Plate Current during pulse.......... SeSran the Sieh ereiiatameatent 16 18 ampcres, 
TG Plate’ Carretera oe rneie. esse he eee ees Matteo ole oa eens 0.16 0.18 ampere 
DO Grid-NO:2 Current 2728 Oe era ain cre eh ete can eee 0.008 0.009 ampere 
DG GriGeNO LG GEren EM Rae hol ete Wea eis caunialtles ale 0.014 0.016 ampere 
Driver Power Output at peak of pulse (Approx.)“........... 10 11 kw 
Useful Power Output at peak of pulse (Approx.)............ 50 65 kw 


tBecause the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 


°With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter provided with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 


"With external, flat, metal shield having diameter of 8 inches, and center hole approximately 2-3/8 
inches in diameter provided with spring fingers that connect the shield to grid-No.1 terminal. Shield is 
located in plane of grid-No.1 terminal perpendicular to the tube axis. 


®ON time is defined as the sum of the durations of all the individual pulses which occur during any 1000- 
microsecond interval. Pulse duration is defined as the time interval between the two points on the pulse 
at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the maxi- 
mum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 


° Duty factor for the 7214 is defined as the ON time in microseconds divided hy 1000 microseconds. 


“The driver stage is required to supply tube losses, rf-circuit losses, and in cathode-drive circuits, the rf 
power added to the plate input. The driver stage should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in components, in initial tube characteris- 
ties, and in tube characteristics during life. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 7214 


E¢*5.5 VOLTS 
GRID- No.2 VOLTS #1000 


Bi mired le Cary 
BY a, 


oa oa 
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PLATE AMPERES 


2000 4000 6000 8000 10000 
PLATE VOLTS 22CM~ 10186T 
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Technical Data 


OPERATING CONSIDERATIONS 


Type 7214 may be operated in any position. OUTLINE 88, Outlines Section. 
_ Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. For typical cooling requirements for air flow through the 
radiator refer to graph for type 72138. An air flow of 10 cfm is usually adequate to 
_grid-No.2, grid-No.1, cathode, and heater terminals. 


BEAM POWER TUBE 


Sturdy heater-cathode types used 
as af power amplifier and modulator 7270 
and rf power amplifier and oscillator. 7271 


May be used with full input at fre- 

quencies up to 60 Me. For operation at 

100 Me, plate voltage should be reduced to 80 per cent and plate input should be 
reduced to 85 per cent of maximum ratings; at 175 Mc, reduce plate voltage to 62 
per cent and plate input to 70 per cent. Class C Telegraphy maximum plate dissipa- 
tion, CCS 60 watts, ICAS 80 watts. Requires Septar 7-contact socket and may be 
operated in any position. OUTLINE 28, Outlines Section. Under operating conditions 
_at maximum ratings, some forced-air cooling will be required to limit the maximum _ 
_bulb temperature to its specified value. The plate shows no color when the tube is 
operated at maximum rated plate dissipation under CCS conditions. At maximum 
rated plate dissipation under ICAS conditions, the plate may show a barely dis- 
cernible color in a dark room. 


7270 271 
RATER VOLTAGE (AC/DC) 54.2)... cio eee ne ce tle A paar ti 6.3 1375 { +10% volts 
-20% 
Se ATRO CURRENT fi ohn cic as oadh hes alse Ces see ss a chee ake ee ate 2.85 te25 amperes 
7270 & 7271 

Mu-FAactTor, GRID No.2 To Grip No.1". : sipiaie ire: sieteletshetetevel stele’ evs 8.25 

DIRECT INTERELECTRODE CAPACITANCES (Approx, ta 
CrIGUN GH COMILACEM Se ach reise ges cece) 5 spb teie wane lee ole Aside'sos 0.4 ppt 
Grid No.1 to grid No.2 and internal shield..............-000. Auchouciic : 10 ppt 
GridiNo-1\to cathode and heater: . 0.5. chs Us Sha hoe wilhielele ateleraiatels 8 pf 
Grid No.2 and internal shield to plate... ............ ec eee eevee Setters 10 pf 
Grid No.2 and internal shield to cathode and heater..............006 . 2.2 ppt 
Pre LOACATH OME ANG HNERTEI se fe ee Se ee eis be bie sieneghe ea ele sume guile ® eross A 0.14 put 
Hedtersto CRENGHE Tn, Peart, es Meare avy Mente @ oot alee Seeks 17 pf 

BULB TEMPERATURE (At hottest point)... 0... .. eee eee eee tees 250 max °C 


* ¥or plate volts, 250; grid-No.2 volts, 250; plate ma., 10, 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 


Maximum Ratings: CCS ICAS 
eR SEAGATE WOE TAGE re ican so taitis, suc, ae ape © eubce 0 10'R. ay lei'b alte pial eval 1100 max 1350 max volts 
BG ACeRID-NLO.o VOLTAGE: .fo ett tise e Sale eo ske ss ale ele ale eusleverste 425 max 425 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT] .......0 cee eeee eens 340 max 340 max ma 
MAXIMUM-SIGNAL PLATE INPUT]... ccscicccc ceeded vores 180 max 250 max watts 
MAXIMUM-SIGNAL GRID-NO.2 INPUT]... 0... ccc cee e cere ence 20 max 20 max watts 
ATE SSIPATIONS © claves dele oe ee bec ee teas ce og 6 8 6 nse apeneys 60 max 80 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........eeeees 135 max 135 max volts 
Heater positive with respect to cathode........ agoxe ener ies 135 max 135 max volts 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
EET APES MOLT AGH... hc casita ve sein ale rule eles. oe RSS agallate are wis ote 900 max 1100 max volts 
SCS TDN Oi OLA GB aie crise a fb dat agoliee axaleter peat 6 So are eae ae ane 425 max 425 max volts 
Beye NO. LV OLTAGE® i cata co alee chcvamere ecrelaree Sd vb Oielele eee -300 max -300 max volts 
SSL ATMS RILEY oo nce gird 5.4 65 Cole 6 Bf COR ET Ree dlealaeal es 280 max 280 max ma 
eC GRID-IN.O;1 CURRENTS «.¢. «'04 lela. clatcdie s Wdidisresrorp one terer tiene eve 25 max 30 max ma 
BATE INPUT: iotd sk aclecoee ay HTS Tee Rebbe LENS ARENAS 160 max 210 max watts 
Be LOEN OLS ENPUP: pie: nee wis o eee 66 ahaa lote, eh bteks crete bE, plate ere ele 13.5 max 13.5 max watts 
MATE DISSIPATION... ¢-s30002003¢ueee Ee ech & EA ake 40 max 50 max watts 


Rocernee eee cigars SAKA: Transmitting Tite= aS 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode................ 185 mae 135 max volts 
Heater positive with respect to cathode..............+5. 135 mac 135 max volts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance? ....5..656c see ee oe Bes. anh artnet oli 30000 mex 30000 max ohms 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: CCS ICAS 
DCZPEATE VOLTAGE AY Ga ain tielonientelsteare stall stelsneta obapelemtter sistore rei 1100 max 1350 max volts 
DC GRID-N 062) VOLTAGE ee, Reena acloe arawenaaty elie cu tt eeanetlan ale Maan te 425 max 425 max volts 
DE GRID-NO ADV OLTAGB eda a eiuuinl, ilu ov sMeval'e ie elole tie» Rb emelelt -300 max -300 mux volts 
ID CYPPATE GO URRENIP AP eheienascudh brevis abeuawele cemeinstenohewoyodie lene syolletisGciers 340 masz 340 mux ma 
DGC GRIDEN OH CURRENT iacats mie eyerine tasks io eis coueletatadsy wre vete nalts leneliens 25 max 30 max ma 
PLATE ENPUT CH See Ace eee ae ah ah erel eter e aaatereicline te eee taiette 235 mox 315 max watts 
GRID-NO.2) ENPUT so i5/5 cite a he ee Ra od eel ateleee ahalere tats 20 max 20 max watts 
PLATE! DISSIPATION( % csivite Guaeuat ate ehouls « Rust stoot een, aug otoieyles o ietautetrel caine 60 max 80 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.,............ anaes 135 max 135 max volts 

Heater positive with respect to cathode. .............0. 135 max 135 max volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance? m2 as 6s Ps Wald ol Sine ole ee oe 30000 max 380000 max ohms 


tAveraged over any audio-frequency cycle of sine-wave form. 


°Tf this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
eathode resistor or fixed supply. 


BEAM POWER TUBE 


Small, rugged, heater-cathode 
7 357 type used as af power amplifier and 


modulator and as rf power amplifier 
and oscillator in applications where 
dependable performance under severe 
shock and vibration is essential. May be used with full input up to 60 Mc and with 
reduced input up to 175 Mc. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi- 
tion. OUTLINE 18, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.3. Except 
for heater rating, base, and special ratings and performance, the 7357 is identical 
with type 6146. 


AA'=PLANE OF ELECTRODES 


BEAM POWER TUBE 


Rugged, heater-cathode type used 

7 358 as rectangular-wave pulse modulator 

in applications where dependable per- 

formance under severe shock and vi- 

bration is essential. Rated for service AM =PLANE OF ELECTRODES 

with duty factors up to 1.0 at a maximum averaging time of 10000 microseconds. 
Rectangular-wave modulator maximum plate dissipation, 10 watts. 


HEATER VOLTAGE (AC /DO)E UM Memon tein dbrici Dav cies Ob hie cinco ee Te 6.3 volts 
HATER CURRENP at 6.3 Voltsict sou aiiciet sca atulslslietotiisiis & ciersyaaeeaaty ieee 1.25 amperes 
TTRANSCONDUGTANCH O/H e Wear re 2) SUR en ea Le Uae nc st aecn. ot mn BA pam mew 7000 umhos 
MuU-FACTOR,|(GRIDiUNO:2¢0.0) GRIDI NO sccsvaelsisuoeehaeiie do cbica bak oak 4.5 
DIRECT INTERELECTRODE CAPACITANCES: 

Grid Nogtotpla ter wikis Se Oo irkt sca a iolerd fore ladies popuidls, Aid Uoe ecient aren 0.24 max put 

Grid No.1 to cathode and grid No.3 and internal shield, grid No.2, 

base. sleevesand heaterseesasci ca oka ce we ates nen ene. Salata 13 ppf 


Plate to cathode and grid No.3 and internal shield, grid No.2, 
baseisleewe andsheateri nai c ium ontne i ee aes Ltt PASS by 8.5 put 


ees Technical Data 


BuLB TEMPERATURE (At hottest point). .........00eee eee a i chateaus alate 220 max °C 
© For plate volts, 200; grid-No.2 volts, 200; plate ma., 100. 


MODULATOR—Rectangular-Wave Modulation 
For duty factort between 0.001 and 1 and maximum averaging time of 10,000 microseconds in any interval 


Maximum CCS Ratings: 


DC PLATE SUPPLY VOLTAGE (Ebb)°...... RM alecAtePaletee 4 oldest eels share Ghakeleretehats. © See Rating Chart I 
INSTANTANEOUS PLATE VOLTAGE, .....-c0cccscscccceucsvene diulate tethers oyie : 115% of Ebb 
TC GRIDINOS SUPPLY VOLTAGE Siri care.t artis s/elel alare elaveleistaleletelelotele tects diets 500 maz volts 
DC'GRID-NO.1 SUPPLY VOLTAGE? . J oficoc cle «elects 00 ee oi seis sei) tre PRIS ats 300 maz volts 

HON, ETE 1 ee an came eid aT Parrot ie EL Sr Gets Aare e See Rating Chart I 
GRID-No.1 VOLTAGE: 

Instantaneous-negative value. ........ cece ee eee slave abetere ere el eee e 400 max volts 

Peak positive: ValuGs. | ate. versie rove Slee ces eles, woe te welche tee inlets ore er eMe eee 100 max volts 
PEARIP IGA TH CURRENT fou a tucks etal eae Mapes aualel abuse cvetiuee ses Bie atavewerahe’ See Rating Chart II 
PHA GRID-NO-2ICURRENT ce cree cr Cree Sie oehern tae tete MaetanE oP ihueteele Sle 0.75 max ampere 
PHA GRID=N Oa: CURRENT isjcteis tales cals SPUR artes fantivatane he Bape ele Greiatevetens : 0.5 max ampere 
PER THULIN DUD ia tae yet e attic tod Gy Soca sede urmaacs Oraeliecle ccfales dice ety a teh or msiphela lave eee Wercledate : 80 max watts 
CHR IDe NOS CEL NEU Torstae cs curiae coe as tonsa a les Heas's 1:  lacre oh lalcel Tekan tn oles Bho aNs a ates: adeieds 1.75 max watts 
CRIDANOSEENPU Ts Giese ete ieee ea eee eee ete a i eTNE He aisahelreronetaileslerallove@rartays siehstoueleve 0.5 max watt 
PLATHMOISSIPA TION SI re Lt Ae A ee ae cher er adllelacil ie) a6 BNEReLe eo cloreatiete See Rating Chart I 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..........00. Sch by Ot ae eee 135 max volts 

Heater positive with respect to cathode......... eMaueneh nae cvocenoim iehehistecotedoie te 135 max volts 


Maximum Circuit Values: 
GHde NN OsbeOUCULEHVESIS LAN COMM oli N ora a pai Cates siete, a uss hunts oikiariiel’s cavela lose mie sane 30000 max ohms 


Sa LA] BAA ee 
No.l VOLTS Ec, 


GRID-No.! MILLIAMPERES 
GRID-No.2 MILLIAMPERES 


O 200 400 600 + 800 1000 Sa 


i PLATE VOLTS 
dea baie atid 92CS -10130T 


RATING CHART | 


TYPE 7358 
AVERAGING TIME=I0000 


oa 


> 


72) 
[J ony 


WATTS 


my ww 
MIN. NEGATIVE DC GRID-No,! 
SUPPLY VOLTS 


Se: 
yo\ ¢ >< 
ie) 
gs rolvdl oaulnull tal | 


MAX. OC PLATE SUPPLY KILOVOLTS 


MAX. AVERAGE PLATE DISSIPATION= 


te) 100 200 300 400 500 
OC GRID-No. 2 SUPPLY VOLTS 
92CS~ BOl2T 


223 


RCA Transmitting Tubes —$—_—_= 


+ Duty factor for the 7358 is defined as the ON time in microseconds divided by 10,000 microseconds. 
ON time is defined as the sum of the durations of all the individual pulses which occur during any 10,000- 
microsecond interval. 

Pulse duration is defined as the time interval between the two points on the pulse at which the in- 
stantaneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 
smooth curve through the average of the fluctuations over the top portion of the pulse. 

° For tube protection, sufficient resistance must be used in the plate supply circuit, the grid-No. 2 supply 
circuit, and the grid-No.1 supply circuit so that the short-circuit current is limited to 0.5 ampere in each 
circuit. 

= Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulses can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply sufficient dc input to the tube to ob- 
tain the same bulb temperature. This value of de input is a measure of the plate dissipation. 


OPERATING CONSIDERATIONS 


Requires Octal socket and may be operated in any position. OUTLINE 18, Out- 
lines Section. The bulb becomes hot dur- 
ing operation. To insure adequate cooling, 


RATING CHART II 


pis peep prayer therefore, free circulation of air must be 
3 t+ — “ MIGROSECONDS. MAX, provided around the 7358. The plateshows 
canopy Popes here 


no color when operated with maximum 
rated dissipation. Connection to the plate 
cap should be made with a flexible lead to 
prevent any strain on the seal of the cap. 
For tube protection, sufficient resist- 
ance must be used in the plate supply cir- 
ifkas ts A cuit, the grid-No.2 supply circuit, and the 
0 ose ate ptr 46 grid-No.1 supply circuit so that the short- 
circuit current is limited to 0.5 ampere in 
gecs-soi4ts each circuit. 


TYPICAL PLATE CHARACTERISTICS 


MAX. PEAK PLATE AMPERES 
nN 


0.001 ~ * °oor 0.1 1 
DUTY FACTOR 


TYPE 7358 
E¢=6.3 VOLTS 
GRIO-No. 2 VOLTS=500 


PLATE AMPERES 


GRIO-No.) VOLTS Ec; 20 aes 
ES SS TT 


PLATE VOLTS 


BEAM-DEFLECTION TUBE 


7 3 60 Miniature heater-cathode type 
having unique design and mount struc- 


ture consisting of two plates, two de- 
flecting electrodes, together with a 
cathode, grid No.1, and grid No.2, 
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Used for modulator, demodulator, and frequency-converter applications in single- 
and double-sideband, suppressed-carrier communications equipment operating at 
frequencies up to 100 Mc; used with single-ended or push-pull input to provide 
push-pull balanced output; used in low-cost balanced-modulator, balanced-mixer, 
and product-detector service. 


SERCO PRGEENAGE DO) iy io ieee aa ARMMRE TEs slik ae eee ORG mien 6.38 volts 
ee TM CRIME TE eer cso ats sles uve Uke ier Ns e's ab elas Sait’ eae yaad 0.35 ampere 
DIRECT INTERELECTRODE CAPACITANCES (Approx.) :° 
Grid No.1 to all other electrodes, except plate...........cccceveveces 7.5 uf 
Grid No.1 to deflecting electrode No.l... 0.0... cece ce eee teen ees 0.15 ppt 
Grid No.1 to deflecting electrode N0.2)) 2.2.0 65.0% «dees cle siiieltlv csc. ou es 0.15 ppt 
GHGIN Oto DIATE NO: 1 e) fo ciate plete ete etre ee eee clelon eearh cho etale tale eoargcy ela 0.003 ppt 
SPICE INOSL EOuPIALOIN ©. Sore. cars ieccacusas iieten tics aise eteraashn Oi easier alee 0.008 ppt 
Plate No.1 to all other electrodes, except deflecting-electrode No.2.... 0.8 ppt 
Plate No.2 to all other electrodes, except deflecting-electrode No.2..... 0.8 ppt 
Plater Non stOpmia tenn 0-2 Meee ce bles aie ie ok heb ede eae 0.3 upf 
Deflecting-electrode No.1 to all other electrodes, except plate No.l..... 4.6 put 
Defliecting-electrode No.2 to all other electrodes, except plate No.2..... 4.6 ppt 
Deflecting-electrode No.1 to plate No.l... ee ee eee 4 pf 
Deflecting-electrode No.2 to plate No.2. .......... ccc eee eee eens 4 ppt 
Deflecting-electrode No.1 to deflecting-electrode No.2........... Raters 1.4 ppt 
°Without external shield. 
Characteristics, Class A) Amplifier: 
Piate-NOn SUNDIY V OLLAZE a... cas tnt ode-o-e a. ve cidtel © ciatevecdroatottcjdas oR wauete aie minis 150 volts 
BIate-N 0-2: SUDDIVIV Ola Ger: oi Tete echoes g oleae caraParn sa ettals oie a es lcra de ohh 150 volts 
Deflecting-Electrode-No.1 Supply Voltage..............cc cece eeees Ag 25 volts 
Deflecting-Electrode-No.2 Supply Voltage....... 0... .. ccc cc cee ee eee 25 volts 
CSTIG= NO er SUDDIV iV OLUA GE .2 5, < cte Fakehaey ois chsus SP vcdhett s whale ohedeie coche che Biel pesisuse 175 volts 
MACHOGOLELCHISCOR © ok Bc Ree ee ee Re Re ty as ST ee oi EA pr atpaientent 150 ohms 
Total Beam Current (plate-No.1 current plus plate-No.2 current)......... 8.5 ma 
CETL SIN Coc: CUTPERG oh cMens cc estate evar a teitavena msg and tes. 8 ty dle SE o Mb oletel sane Areas are ma 
Transconductance: 
Grid No.1 to both plates connected together.................0cce000- 5400 »wmhos 
Deflecting-electrode No.1 to plate No.1?. 1... eee eee eee 800 p»mhos 
Deflecting-electrode No.2 to plate NO.28. wee ce cece eee eee 800 umhos 
MADRE We OLLO GG © oh ais olaia cs = oh ets 6 a5 ais Seo aaiaip ie > Sieg a seid ee go olalngieh 11 volts 


® Defined as the partial derivative of the plate current with respect to the difference between the de- 
flecting-electrode voltages, evaluated about the point of equa! plate currents. 


® Defined as the sum of (a) the absolute value of the difference between the deflecting-electrode voltages 
when the current to one plate is equal to 90 per cent of the total beam current and (b) the absolute value 
of the difference between the deflecting-electrode voltages when the current to the same plate is equal to 
10 per cent of the total beam current. This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the deflecting electrodes to produce peak- 
to-peak signal current at either plate equal to 80 per cent of the total beam current. 


Maximum Ratings: BALANCED-MODULATOR SERVICE 


PRAT NOt VOU RAGR ote icccia ie Catt io canriests itch srauntamtabeniacs Giveleter Gun wet 300 max volts 
PEATHEN O32 VOLTAGE ood Shh. Ste ates RLGNO Na coor Sele 4 Seance Benet aa Meee tans 300 maz volts 
DEFLECTING-ELECTRODE NO.1 VOLTAGE... . 0.2. cece ccc cccr erence tencosns +100 max volts 
DEFLECTING-ELECTRODE N.0.2 VOBTAGE os occ oc patie eect cc cs cnet 8 anes +100 max volts 
MG Fe TIS) COVENT A CO rege eee ee re ine ea inl ea n'a, or sl boiee hae Ove Seabee cieteer en ee 250 max volts 
PUATE-NOSLeDISSIPA TIONG has sie ce stata aliels = Sree dae ale eet eh sate lebevatiena sate 1.5 max watts 
PPE A= Oe LISTE A LEON 5ite risers: oo )ey eco eoLntelreiies diva veda: ¢ lalvaria: 8) cuahealie ts koltahtettors aeideh be tae 1.5 maz watts 
CERIN SHUNT eres oie cid odd Su aucrcmenonenas g.als, wiscieeitea:sshenethis. siene shptarmaleiaie etek emeats 0.5 max watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode....... ccc ccc ce rece r eevee eeee 180 max volts 

Heater positive with respect to cathode. .......ceeeeeeereerenes ois hat 180°max volts 


Typical Operation: 
In accompanying balanced-modulator circuit using separate excitation* 


PVRtO VOILAEO, GCN DINE Gg Coie cal es oe bale ce ss te NteeN fia neem ae 150 volts 
Deflecting-Electrode Voltage, Each electrode (Approx.)..........+.+00005 25 volts 
Grid=o NOL2LV Gltawete ett settee. eisivndiain tot vi «\ cuobbbta) cheb aisliods\ ens Ieheuel attest a fece Say None 176 volts 
CathoderLesistory cit ak Miahr payers rh bo Fiend Ge Ri hist cite a ainteraie gs tee geeks e eaeie 1200 ohms 
Peak-to-peak AF Deflecting Electrode Voltage**............ 0c ceseeseees 2.8 volts 
Peak-to-peak RF Grid-No.1 Voltage. ..........ceeceeeeeeeeece Bieta aecatetets 10 volts 
Plate Current, Each plate............. Ravetoialene Fane Oeenatstane Seal are alprreitd 1.5 ma. 
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Grid-N.o:2) Curren tits duchy tisiorcuaioped aie laser ota ah oie aed surcnioke ic Weheeieenabin ein evaten te 
Plate-to-Plate Load Impedance (Approx.) ..........2eeeceeveee 
Push-Pull, Peak-to-Peak, Double-Sideband Output Voltage eee is 
Carrier Suppression Fi, eo. Rais eh ceoeemel slate big alee a terahalla «ce ei eleke wae 


Third-Order Distortionf. .. 


stheyh Cuehens 0.75 ma 
iis wseeeeaene 5000 ohms 
re ore Grete 4 volts 
Y Sieh aah 60 db 

-47 db 
viceudheic -45 db 


Fourth-Order Distortion hii cee els ole tee ete eth ao keke auape 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For fixed-bias Operation : o.yeu's cy caste Aeieclbae eco stems tue 
For cathode-bias operation. .......... 00. e eee e ee ee eee eee 
Deflecting-Electrode-Circuit Resistance, Each.................. 


ANA A 0.5 max megohm 
poh Mae 2.2 max megohms 
ML ane Soci 0.05 max megohm 


Balanced-Modulator Circuit 


CARRIER INPUT 2R, 
(250 TO 
5000 KC) 


Ci: 0.001 uf Ri: 0.47 megohm 
C2 0.22 uf Re: 1200 ohms 
C3: 0.001 uf Rs, Ra: 68000 ohms 
C4: 0.01 pf Rs: 47000 ohms 
Cs, Co: 0.0083 uf Re: 12000 ohms 
Cz: 0.1 uf Rz: 47000 ohms 
Cs, Co: Sufficient to resonate Re: 0.1 megohm 
Input of SSB filter Rog: 2700 ohms 
Cio: 0.22 uf Ru: Carrier Balance Potenti- 
Cu: 0.47 uf ometer, 5000 ohms 


BALANCED-MIXER SERVICE 


Maximum Ratings: 


‘PLATE-No!:l! VOLTAGH: aun soca is ee aa SATs cats dete 2% 
DEFLECTING-ELECTRODE-NO.2 VOLTAGE.............---.+------ 
GRID-N.0:2:\V,OLTAGE Iai elev ole pata oneal SORE A IRL OWR cceel h cae 


(PLATE-NiO:2 DISSIPATION Hi hatighsite tha talcdetal geet alee bp teae MERE Pe etd ean Enea 
GRIDSN O20 ENB UT eee rats aie cuca erent trctce ae os are eee Ss SIN 


PEAK HEATER-CATHODE VOLTAGE: 


Heater negative with respect to cathode................... 
Heater positive with respect to cathode................... 


Typical Operation: 


PUSH-PULL 
DOUBLE-SIDEBAND 
OUTPUT TO 
SINGLE-SIDEBAND 

FILTER 


92CS-10258 


Ru: 2700 ohms 

Riz: Quadrature Balance 
Potentiometer, 2500 ohms 

Ris, Ria: 2700 ohms 

Ris: 0.1 megohm 

NOTE: All resistors 14 watt, +10 

percent, unless specined: All ea- 

pacitors 400 volts. 


SE ES 300 max volts 
Sing aac 300 max volts 

ae +100 mar volts 

CPW adsen NEN +100 mar volts 
CR Pee: 250 max volts 
Rees 1.5 max watts 
bi Ree 1.5 max watts 
Bs A tah ed tae 0.5 max watt 
Bevel 180 max volts 
Coe a tees 180° max volts 


In accompanying balanced-mixer circuit using separate cxcitation* 


Plate Voltage; Bach plate yg 7k rane itso 2 tell ailee chee ook Se lester 
Deflecting-Electrode Voltage, Each electrode (Approx.)......... 
Grid-N 0.2 Voltage sir) iim Ramin il Oat 1) Par lV a aia ame 


get ey fe eee 150 volts 
Wie ERie As cote 25 volts 
ro Ns 5 Reger 175 volts 


Sree a RS Technical Data a NSS 


PAtNOMCTINCSISUOE 2 kite le ras dca aa GRA ME We eter es oe eRe ct nk Reem Ne 1200 ohms 
Peak-to-Peak Single-Sideband Deflecting-Electrode Voltage**............. 8 volts 
Peak-to-Peale RE Grid=-No0.1 Voltages isle kde nics fo el vighetssie erste ss PCE Pee: 10 volts 
Plate Curren vheachiplate er ito ce iho sins c ctelteh ae A etabermig eee eie area Mee tata dg 1.5 ma 
Ma TIC H INO: Si UPLON tree pees Set Seen deh aso 5) 5s ve HRI Gs 3 1a'G o a auto ea) Sigia fale a) Rew BLE Bacher e 0.75 ma 
Piate-to-P late load Lmpedance CA PDProX.)/n. eke tarsaucins) oioerateucneiels, «tue aeibepanarens 40000 ohms 
Push-Pull, Peak-to-Peak, Single-Sideband Output Voltage................ 25 volts 
Mscillacor SUPPLeEsSSiOn f o,. i chee iis aint se cee ee SES Gree Othe tee ei ester cts —40 db 
ehird=-Order PistorLiony so sia ce Sele ae, a eaee le Oe crate aaron te reteiane Ox ~-40 db 
MOUrtH-Ord er D)ISGOLtIOM Pes ocletolaes cic aie eis ots ig ace sete sab oedeepe Mtaatee heia se ae -39 db 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


Wor fixed=biasioperationes ways ae see cie Ge te Pe ee eee ao ee et te 0.5 max megohm 
Eonenthoueehlas ODCration. o0.).. seen tis She Mee ee onus Ocean Gore oot Sn nee 2.2 max megohms 
NDeflecting-Mectrode-Circuit Resistance, Pach ...6. 0.0056 ode eee ee Le 0.05 maz megohm 


Balanced-Mixer Circuit 


SINGLE- 
SIOEBAND 
OUTPUT 


SINGLE- 
SIDEBANOD 
INPUT 


primero ccoes 


RF R 
OSCILLATOR 
INPUT 


92CS-10256RI 

C;: 0.001 pf Ji: Inductor ometer, 5000 ohms 
Cz: 0.04 uf Ri: 0.47 megohm Rs: 0.1 megohm 
C3, Ca: 0.001 uf Re: 1200 ohms Ro, Rio: 2700 ohms 
Cs: 0.04 uf Rs, Ra: 68000 ohms T,: Tuned Input Transformer 
Ce: Split-Stator Tuning Capacitor Ks: 0.1 megohm NOTE: All resistors, 34 watt, +10 

to Resonate with Ii Re: 12000 ohms percent unless specified; all ca- 
Ci, Cs: 0.04 uf Riz: Oscillator Rejection Potenti- pacitors 400 volts 


°The de component must not exceed 100 volts. 

*Operation with self-excitation and cathode resistor of 300 ohms is similar to operation with separate 
excitation. 

** To either electrode; the other electrode is bypassed. 

tReferred to single-sideband output voltage. 


OPERATING CONSIDERATIONS 

OUTLINE 9, Outlines Section. Tube requires miniature nine-contact socket and 
may be operated in any position. To avoid excessive distortion, the plate voltage 
must be sufficiently high so that the instantaneous plate-voltage excursion does not 
enter the knee region of the tube characteristic where the grid-No.2 current in- 
creases rapidly. A deflecting-electrode voltage in the range of 20 to 35 volts for 
each electrode is satisfactory for most applications. Some means should be provided 
for varying one of the deflecting-electrode voltages for balancing purposes. The 
balance control should allow the positive de bias voltage to vary approximately 
+10 per cent about the mean value. To minimize distortion, the peak signal voltage 
applied to grid No.1 should be smaller than the grid-No.1 bias voltage so that the 
instantaneous grid-No.1 voltage never reaches zero. 

Deflecting-electrode-circuit resistance should be kept below 50000 ohms to 
prevent nonlinear tube operation. The resistances of the two deflecting-electrode 
circuits should be approximately equal to minimize unbalance. The current drawn 
by each deflecting-electrode is in the order of 40 microamperes. 


297 


ot ot 


DEFLECTING - ELECTRODE - No,! VOLTS 
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AVERAGE CHARACTERISTICS 


TYPE 7360 
—E426.3 VOLTS 


PLATE VOLTS 2150 


4 

(PLATES CONNECTED TOGETHER) 9 
DEFLECTING- ELECTRODE VOLTS= 25 < mar) 
(DEFLECTING ELECTRODES oa? 
CONNECTED TOGETHER) Boe 
22° 
O52 
Bes 

32 

Fs 


“6 -5 -4 -3 “2 =! fo) 
GRID-No. | VOLTS 
92CS$ -10250T2 
AVERAGE CHARACTERISTICS 
TYPE 7360 
£,=6.3 VOLTS 
PLATE-No.! VOLTS=I50 ’ 
PLATE-No.2 VOLTS=I50 ere 
DEFLECTING- ELEC TRODE- 200 Baz 
Nol VOLTS =25 ou 
DEFLECTING-ELECTRODE - i000 HR 
No.2 VOLTS ADJUSTED TO GIVE 0526 
EQUAL PLATE CURRENTS. SOozz 
WHOS 
nmOO 
OUgqQNE 
2120 
Fods 
Or 
wy 
Jow 
wi = be 
a = 
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ad 
=9 
GRID-No. | VOLTS 
92CS~-10249T) 
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AVERAGE CHARACTERISTICS 


TYPE 7360 

E¥26.3 VOLTS 

PLATE-No.! VOLTS#150 
PLATE-No.2 VOLTS=150 
DEFLECTING-ELECTRODE- 


No. 2 VOLTS 
GRID-No.2 VOLTS=175 

Ip,2DC PLATE-No.1 CURRENT 
Ip,20€ PLATE-No.2 CURRENT 


i 
‘ 
i 
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PLATE MILLIAMPERES 
92CM -10252T2 
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Magnetic fields adversely 
affect the intrinsic operating 
plate-current balance of the 
7360. Although this tube is in- 
ternally shielded to minimize 
this effect, the tube should be 
mounted as far as possible from 
all devices producing extrane- 
ous magnetic fields such as 
transformers, chokes, motors, 
or similar components. It is rec- 
ommended that an external 
shield be used in those applica- 
tions critical for balance. 

Chassis layout should be 
such that all components and 
wiring associated with the 
plates and deflecting electrodes 
are symmetrical. This consid- 
eration is particularly impor- 
tant in rf applications where 
very small differences in stray 
capacitance can result in un- 
balance. Chassis layouts which 
permit heat or vibration to af- 
fect the components associated 
with one deflecting-electrode 
circuit or plate circuit more 
thanthe other should be 
avoided. All components 
should be rigidly mounted. 


OPERATION CHARACTERISTICS 


TYPE 7360 

E¢=6.3 VOLTS 

PLATE- No. | VOLTS= 150 

PLATE- No. 2 VOLTS = 150 

DEFLECTING - ELECTRODE - 
No. 2 VOLTS = 25 

GRID- No. 2 VOLTS = 175 

ip, = AC PLATE - No.! CURRENT 


ipp? AC PLATE - No.2CURRENT — 
ay 


20 Ue S44 
INSTANTANEOUS 

AC PLATE MILLIAMPERES 

92CM-10264T2 
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AVERAGE CHARACTERISTICS 


TYPE 7360 

Ey*6.3 VOLTS 

PLATES CONNECTED TOGETHER. 

DEFLECTING-ELECTRODE VOLTS*25 
(OEFLECTING ELECTRODES 
CONNECTED TOGETHER) 

GRID-No. 2 VOLTS #175 


nm 
oOo 


ow 


(Sse 
pie eaterpenton messes bi neg 
6 ale oo CR 
eect tetas 1 Sea atte 
a SS SS sa ie on 


Q 50 100 150 200 250 300 
PLATE VOLTS 92CM~l0253TB 


PLATE (Ip) OR GRID-No 2 (IC2) MILLIAMPERES 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air, 
cooled, heater-cathode, cermolox type 7 457 
used as af power amplifier and modu- 
lator, and as rf power amplifier and os- 
cillator in compact mobile and fixed 
equipment where dependable performance under severe shock and vibration is es- 
sential. Useful at frequencies up to 2000 Mc and beyond. Class C Telegraphy max- 
imum plate dissipation, CCS 115 watts. May be operated in any position. OUT- 
LINE 78, Outlines Section. Except for special ratings and performance data, in- 
ternal construction, and minor differences in general characteristics as shown be- 
low, the 7457 is identical with type 6816. Tube has matrix cathode. 


LDA TERAV OLTAGEN AAG / DG) ois teersle wie Gieia yo 858 + (she slodete bowie eee diet caetlate via Fe ees 6.3 volts 

FIBATER MC URRENTAsrkceh te tees, choclate rotercbasts ie ee Sai hens wiscdtey SysrGtwie bts he thie ese 3.2 amperes 

PLATING TL CM bony VEIN IMUM btyacG re ct beats evan one lal suaimintats Mest Aa) is Sus, bile duns auatocs ie «74: seas 60 seconds 

NEWLE ACTOR re rrilciceerirtnitet ain mina tew clita Sees eae cane + tee SE RAE eas eee se 18 

NmECT INTERELECTRODE CAPACITANCES:®. 0.0. 5.05.06 cece ec eeeceede 6 
UPLICUIN Os LEGG PIRLS saree. ae Mild HME acts sca svaane ulleley eats) oiecele Stadanele alee 2 aleibla is 0.065 max put 
Grid No. Lato cathode andiheateriys we bake. cs okcld exeuelsi eis vaiiece: s pueud ole wrelenelets 14 ppt 
Plate: COlcatHOde ANG HCACEE ac Siig sg is ws shevaco eho isk so BRA eens 8 acne 0.019 max put 
CSTLUINU EEL COFOTICUNN Ol ceg oe F/s che tra a shee Tae le ae dele ed re ee Cte ee 19 ppt 
ETI N Goce tO TELOGL. acts statin ens ccs ate Wee pune aches Dei a. 4.6 put 
GridiNo:2. to cathode. and heater’, ajng ck doo asus aus wave oid ageke dle weeda oa 1.3 max pue 


°Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

*For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 

®*Measured with special shield adapter. 


TUNABLE OSCILLATOR 
TRIODE 


Heater-cathode, pencil type hav- 
ing integral resonators; used as uhf 7 533 


oscillator in radiosonde equipment. 
Tunable at frequencies. between 1660 
and 1700 Mc. May be used at ambient 
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temperatures ranging from —55 to +75°C. UHF Oscillator maximum plate dissi- 
pation, 3.6 watts. 


HEATER VOLTAGE RANGEMAC/DC) oi ic oe cere Fie od elie ye aceut a0 elaalelcen) chelonemetls 5.2to6. 6} volts 
HEATER: CURRENT: 86 6) VOltsi iota Whine tuscotsceuelbhs: satis, ssite gmetteciarts oneda lav ah anetnaWey oh ieieats 0.16 ampere 
FREQUENGY CA DDrOxXy) ST EAE) ey iiaea) aaerten, a aradedenens voro taba Pac tiebs! i eis, eae iene eae nee 1680° Mc 
TUNING. RANGB bat iiaue sai crac taene oo ores Uta elton ieticlen sutaiauteids eter aiteeiexelder ahacmtekehi sel.» 1660 to 1700 Mec 
RF CoaxtaAL OUTPUT TERMINAL: Characteristic impedance (Approx.)...... 50 ohms 


TUNING SCREWS (2): A, 
Maximum Torque (Absolute) at tuning-range stops.................. 6.5 0z-in. 


Maximum Ratings: UHF OSCILLATOR—Class C 
At frequencies between 1660 and 1700 Mc and altitudes up to 100,000 feet 


DC PLATEL0-GRIDiV.OL TAGE tic taste havea ose CUS eeavot aed odeoeecllelaterebe Ramat 130 max volts 
IDG PLATE CURRENTS 2icd caves cote eee eet are aroun OME Rehie w oncyie nan ikeaeenec eo deus ea 34 max ma 
DC GRID: CURRENT e4citsub yachts eta sa sO Pardes va eos Sel aN TEAR RCT ws hairikccos cata SORES IS 8 max ma 
PLATE INPUT so len Sse stance ne abo netetela is ca mice aint ettetaunenobenre 4 mac watts 
PLATE: DISSIPATION 5 2th otis Pee ee Sots oars ence emegerte ener er eee eat ar te Pal allan Gieepreoicdl evtchad 3.6 maz watts 
AMBIENT=TEMPERATURE!IQVANG Bigei ceie cin case teh omimiov aa raavie Gheuredciienloy paaparredtcseomaneautis fe —55 to +75 °C 


As cathode-driver oscillator at frequency of 


Typical Operation: : 1660 Mc =1680 Me 1700 Me 
Heater Voltagecdevaceininaeral vacssnciace baal oonuet ay en tes temenaue oss 6 6 6 volts 
DC Plate-tosGrid, Volittawe. ci). cele oie coons hmendee a). eee 124.5 124 123 volts 
DC Cathode-to-Grid Voltage... ..... cece eee ees 7.5 6.75 6 volts 
From gridiresiator,. ol Wop & bis pute secs oe eieletendis fe oivedes 1500 1500 1500 ohms 
DC Cathode unremtis 1aac'. 6 hare wn ovis hae ee peameun 35 31.5 32 ma 
DC: Grid’ Currents rnin e erates soon cians ee tors A 5 ADD, 6 ma 
Useful Power Output (Approx.)...0.5..0..-.c%4s.-. Dio ae 475 mw 
Circuit Values: 
Grid-CireuitsResistances maximums. doe ae lee em ce te ole eae ae cre 2400 ohms 
Grid-Circuit' Resistance, minimums.) aaah lee leo iesee) eee) vyapete eealvene 1300 ohms 


+ This range of heater voltage is for radiosonde applications in which the heater is supplied from bat- 
teries and in which the equipment design requirements of minimum size, light weight, and high effi- 
ciency are the primary considerations even though the average life expectancy of the 7533 in such sery- 
ice is only a few hours. 


°As supplied, tubes are adjusted to 1680 +4 Mc. 


OPERATING CONSIDERATIONS 


Type 7533 may be operated in any position. OUTLINE 75, Outlines Section. The 
flexible heater leads of the 7533 may be soldered to the circuit elements, but not 
closer than 34-inch from the surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage the tube. 

Support for the 7533 should be provided by a suitable clamp around the metal 
shell of the tube, preferably in the indicated zone shown on the dimensional] outline. 
Care must be taken to avoid clamping so tightly as to cause distortion of the resona- 
tor cavity with resultant change in operating frequency. Connections to the grid 
terminal and to the plate terminal should be made by means of spring contacts only. 
Under no circumstances should connections be soldered to these terminals. 

Accurate frequency adjustment in the 1660-to-1700 Mc operating range, to- 
gether with minimum frequency drift, may be obtained by using both tuning 
screws. Alternately turn each tuning screw not more than one-half turn at a time, 
in a clockwise direction, to lower the frequency. Repeat this procedure until the 
desired lower frequency adjustment is reached. To reach a higher frequency, follow 
the same procedure except that the tuning screws are turned in a counterclockwise 
direction. 


BEAM POWER TUBE 


Miniature, heater-cathode type 

7 5 5] used in mobile communications equip- 
ment operating from 12-volt storage 

battery systems. Used in rf amplifier, 

oscillator, and frequency multiplier 

service at frequencies up to 175 Mc; also used in modulator and af power-amplifier 
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a Technical Data 


applications. During manufacture, the 7551 is subjected to special controls and tests 
for heater-cycling, heater-cathode leakage, interelectrode leakage, low-frequency- 
vibration performance, 500-hour intermittent life performance, and intermittent 
shorts. 


HEATER VOLTAGE, RANGE ..3 4.00.2. 00000% CCR ers HERON. slot ava tere areca eineaaiorn ee, LO, LO, volts 
HEATER CURRENTAOb LS. VOI... isos coc cs teen ein ale tae Hy rales etme me eters 0.36 ampere 
DIRECT INTERELECTRODE CAPACITANCES:° 
GTIGUN O.1BCORP IS Ce nmipertome lata eh: ices. slale noi sabi Panga wrod Forte ohohhcesod chad oh ore} arabs 0.15 max put 
Grid No.1 to Cathode, Heater, Grid No.3, and Grid No.2......... Dees 10 yn 
Plate to Cathode, Heater, Grid No.8, and Grid No.2......... Vie phevetis diate 5.5 pul 


° Without external shield. 


Characteristics, Class Aj Amplifier, with 13.5 Volts on Heater: 


ETL ACER VIOLA fe Ci iaat ect hare Seat Boi echicligh sai rebencitel ototeey oR Reread React eta ete 250 volts 

MRCS TICION Oscs Wotceeetet ae En aNe Tass % ifs) ch tus die Qube ethrel otere eRe Cain bite w pliatins Connected to cathode at socket 

MEERA IN Gee SV OLUR BE ele PeeE Mel crete varror ol aiceney Sh bs ar a aper sich nay TRACE TEE ct Ramee sem GN Re Te oe CATARDEE s 250 volts 

ME RCA=INIO SUV OLCA LO eee ee Set T NN eli cro odo tet rad ANON UI clei ahelegtebolie, Greve al al reuaMamenehone -18 volts 
Ls WO CON «Grid IN Ose CONGLIC IN Osis ve. svereyccapaveds istsboneseuellereiovevenst authensisieiane caaaie ls 8.7 

BUSY AES CCUG Tl COM a oh cachet a ace ci siie, Baa ostos ec Satarloneate at oor ASTID eta Raa: acetal 5300 pmhos 

BPPRCOKCOUELOTI GATS wire a ie aisle M8 steve waqssiiohean epee ea OR ALG) peUk Raniraate ei, eri Raaliate ob Me 40 ma 

RO TECMIN Geeet CU UUTPEM GR Mee Rte seeker o Tocco aria cei cls aici Eel gue Mish aial ehineleaetet whedon ons 3 ma 


AF POWER AMPLIFIER AND MODULATOR— Class AB} 
Maximum CCS Ratings: 


ACRE LATE RV OL TAGE GUM lec ieabenes MeN c.f Shia Niel choca irecanetece ore hohe @ tame tilicde ates 300 max volts 
RecN Ocoee ith be MEM ety d Aaah MEME bal Yesavord cuiacch one & set bechale aheera ed etegometene € Connect to cathode at socket 
HS AG RID= IN Osea, OL PAGE . Het CIENT coc Gus lar hiet on Chee eo einer APRON sa) eile arehonsis 250 max volts 
NAXIMUM-SIGNATSO GE LATE, CURRENT ie vis o.cusiscs aise ale oe vib a bere ere ne were 10 max ma 
DEAXEM UM= SIGNAGE LATE) DNPU TE )./5) aietele abaya viscs suc. oly pie talielioreieleyay shesoia cleus eiahecee 21 max watts 
MAXIMUM-SIGNALGRID-NO.2, INPUTS... oc iccgs cic ce ee se ceeeveceeees die suas 2 max watts 
LATER ISSIP ALLO Neer di tenants i iho) cc subnekeysusueu ie cud in, ola-eeptinien te © arelea eke eles os rehens 10 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... cece tee eee eens 100 max volts 

Heater positive with respectto cathode... 0... 0)... 00.6 05 sess sles een pels 5 100 max volts 
BULB IL EMPERATURE (At hottest point) i250 6 Ge esos e iete ave etic anole tons). « 225 maz 2C 


Typical CCS Push-Pull Operation With 13.5 Volts on Heater: 


Values are for two tubes 


PO GUPIRCOUV.G) CA CORR Pee ctrl by MPR Pelcis 1 cle ives a..¢ elie guar ofveiceyal dea 4 Ye. ce rial bean CA 300 volts 
PEN OSG ent PMC mats, Ute ERE RCN alsiayellecs ¢ Guateccie w ais) stis oslo aie ohatiye tis Connected to cathode at socket 
DD GsGriG-IN OLanV.Ol Lage Cape ert Rat hs Lolinus cyeiaie ie svainielicinn ayecmrcicyey a #1 yes eoe erasures shel 250 volts 
POOR TIC N OlLaV OLEA OC St ey REN OE Sis, 06 4.04 4 anac eae eels Ge! Sere ene tuetolel setts -—21 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage... 1... .. ccc eee eee eee 40 volts 
MELOSICNAL DC later @Urrenc. Kaede s ec cub cece tee dice she oy alta aytalenai el ela epee erstenedl 40 ma 
MAxtMWIN-Signalwocs Plate: CULrrent. 4) ¢ aciaiiic cs ce corset ore @ ota aemees ollenocetane 125 ma 
enO= signal el) CHPICaIN O72) CAUPEOI bois) s/'silsj acts! syia,)sh «cosh ey alin eiley eurel 9 “oy ays, 6)'0h-wiiejlecitiye/ 4 ailotts ia ma 
NMaximum-signal dC Grid=No/e Current... cei os oss.c.9 eis ale sisieleielsiediere 9 leaps 14 ma 
Effective Load Resistance (Plate to plate) .........cccceccrrvesecseseie 5000 ohms 
MARTIN -SIPMAl POFIVING Le OWER. sont ci.) clic cievohecd entre 6 Grase! hal shatelerstatahere alate is aisle 0 watts 
DU GLAIMELATINOMIC DISLOL GION, ci sr ie sch olsiele aiielleus « ilyial'e a) dhel'o oliecatty fe a/ailae) eieliele lates 5 per cent 
haximum-signal Power Output (ADDIOXs) ass ois 6 sinc vw elects ele Wise eit elie 20.5 watts 
Maximum Circuit Values: 

GTid= Nid. f-Civ cuit ESISCANCE 2 ole 66a ils «oo ol re oie sive slelwheie e'el ele sais) eles! aie broiler as 0.1 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies up to 175 Me 


Maximum Ratings: CCS ICAS 

IDCAPLATE, VOLTAGE states Wels < ss cc ee diesevd ve Mes Sailbla tere elev Ss 300 max 300 max volts 
RID INO.o) ate sito ates Aone dase wie o 16-408 Peabo SE aayid dro ead Connect to cathode at socket 
DCG'GRID-NO.2' VOLTAGE. (2... 0 ccc cere cence CUeiee eee ens 250 max 250 max volts 
PC GRID=N OFF OL TAGES sieea Pitetais aroitslin sis, eue\iawelsienenes ess v\e.9.6)0. 8 -125 max -125 max volts 
PPO PLATE CURRENT cer cio arene atlas os states aha alos aironin ibn iv silos ieilonels Ae 70 max 80 max ma 
DG GRID-N G2" CURRENT. Wore raves; duonsieystayeteunantnaletie wih vaste ip ir 15 max 15 max ma 
TC iGRID- NOM GURRENT aiiicrielese. oe sitters clnce tied mtetelaleieltevel oie. ; 5 max 5 max ma 
PATE LNPU Tete seine eiete Ia cletehe Bins oa, tie w OA Gian es Beene otsaers 21 max 24 max watts 
CSRID“IN 0.2 ENPUTT CA 6 ccs fate oeiutewaneies os hae Hamel e Sleistere es 2 max 2 max watts 


RCA Transmitting Tubes 


PLATE DISSIPATION...........+% Hinks Dhar d abevcgeiete ePabtve se suayttoks ts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode.............06. 
Heater positive with respect to cathode.......... Shatactet a 
BulB TEMPERATURE (At hottest point)... ......... ce weees 


Typical Operation With 13.5 Volts on Heater: 


DO PlateeVioltagens tc, vic marys crenn eteveks anne. Malek ake chains 250 
GriddNord Tinshetta re seerepet tpaicarieieet cach eseoa ceca 

DCx.Grid-No.2 Voltage tie. oi sia cb ineeachoeaeataen 200 
DC Grid=-NowdwWVOlLtaze® ices ag spit yep oss sont ova, amen -40 
Peak RE’ Grid-Nio.W Voltage janine bvlece o's ie oe wie be 47 
DGC Pilate: Currents (viene sores mers ataceerate rave atohonetene 60 
DG Grid-Nec2i Current: caine cok kaneeeaecels: Clee leeds 3.7 
DC Grid-No.1 Current (Approx.)...........e00e08. 1.5 
Driver Power Output (Approx.)**,. 0.0.20... cee ees 1 
Useful Power Output (Approx.)f........ ccc cee eee 6.5 


Maximum Circuit Values: 
Grid-N.0:]-GireuitaResistanee so). con. a ae < accic bce ells tele leks « 


PLATB-MODULATED RF POWER AMPLIFIER— Class C Telephony 


Maximum Ratings: 
DCcPLATE VOLTAGE ii. Sate tn oe Be ae ee den Siaraht ments 
GRID IN O53 itch, Sete ettuiie icon Ce eee atta ae Ta ce eters 


PLATE) DISSEPA TION or. ayace othsiesar a oho ae? 5: ate evieks Gnesbetelte lecatoraye atone ate 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode............ behets 
Heater positive with respect to cathode............ bale cats 
BULB TEMPERATURE (At hottest point).............6. Ashe 


Typical Operation with 13.5 Volts on Heater: 
At 175 M 
DC'Plate Voltages. oP eae. me Beek 7 Sloh awe Ore asl 
GridENosd Me Pe oh AU ee Ske thers paral ott ular anette en 
DC Grid-No:2 Voltages joie aaa ak cae Parise A eawione 
DC: Grid-Noi1: Voltage 44 os ses aig Aeciedss sod dra gle 8 enue wuehale 
From a grid-No.1 resistor. Of... 0... eee ee ee eee 

RE'Grid-Noil Voltage sos PFs re i ies Fae RS: had tala Calta e nnd 
DC' Plate: Current nis soe s Saeed has Oe ee oe 
DC Grid-No.2 Current..............000- aed ah ble d-eth gurl oretoiaiets 
DC Grid-No.1 Current (Approx.).......... caeneherats seahauand tase 
Driving Power (Approx.)**,......... eae eens S side's BSace ele ones 
Useful Power Outputf...... eavelavete Bdee eee Me CGE Tere tte Tete 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. e@ererrves eeeeoeveere eee eee ees eee 


FREQUENCY MULTIPLIER 


Maximum Ratings: 


DC PEATE: VOLTAGE 4) isisnic ce cciekeie carte ele es a eiate etttene cial ws 
GRID NO.3 siiaes he he ee AP at Sana ATI AAR GENE oe alate eeewee nw 
DC GRID-NO.2 VOLTAGE. .......0cceseceece tea ale te enueeeks UN eave 
DC GRID-NO.1 VOLTAGE......... Be dhd gah ecatanang Uokey tava see ad tee 
DC PLATE CURRENT.......... Ge eho sia Flac sis he hei bs's aueNe) bbbre) 8 
DC GRID-N0O.2 CURRENT........00cccceccees Sess ebaueds: spi etetey ale 
DC GRID-NO.1 CURRENT...........+6- Scie Vauweaie ata ie eile) ASLO B8 
PLATE INPUT........ eh eateries eee PARTIC SRI CROT Ah RCO 
GRID-NO.2 INPUT...... o Rtaeere cio siatets ahecels a iveteislee.e aaele slate 
PLATE DISSIPATION....... SAW Shels: « amgele a hsleiata'e BID OAC OCC 


PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode...........cceee8 
Heater positive with respect to cathode..........ceccece 
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10 max 12 maz watts 
100 max 100 max volts 
100 max 100 max volts 
225 max 225 max °C 

As amplifier at 175 Me 
CCS ICAS 
300 300 volts 

Connected to cathode at socket 
200 250 volts 
—42 -—65 volts 

52 62 volts 

70 80 ma 
3.7 58 | ma 
PA | 1.6 ma 

1 Leis watts 
8.5 10 watts 
0.1 maz 0.1 max megohm 

At frequencies up to 175 Me 

CCS ICAS 

250 max 250 max volts 
Connect to cathode at socket 
250 max 250 max volts 
-125 max -—125 max volts 

60 max 70 max ma 

10 max 10 max ma 

5 max 5 max ma 

15 max 17.5 max watts 

1.4 max 1.4 maz watts 

T max 8 max watts 
100 max 100 max volts 
100 maz 100 maz volts 
225 max 225 mux biG: 
CcSs ICAS 
250 250 volts 

Connected to cathode at socket 
250 250 volts 
—70 —75 volts 

33000 33000 ohms 

15 80 volts 

60 70 ma 
2.5 3 ma 
2.1 2.8 ma 

1 1 watt 
6.5 7.5 watts 
0.1 max 0.1 maz megohm 

CCS ICAS 
300 max 300 max volts 

Connect to cathode at socket 
250 max 250 max volts 
-125 max -125 maz volts 

50 max 60 max ma 

15 max 15 max ma 

5 maz 5 max ma 

13 max 15 max watts 

2 max 2 max watts 

10 max 12 max watts 
100 max 100 max volts 
100 max 100 max volts 


Technical Data 


BuLB TEMPERATURE (At hottest point)..............000000- 225 max 225 max Ae 
Typical Operation With 13.5 Volts on Heater: As doubler to 175 Me 
TDC ATS DVOLCD LO gene icraie cs oi orate elaine fetrel oho twaslie lab onaltatierelobaletesetale see 250 300 volts 
CTIASINOLO tee ee Teale occ slenerelous lA phergnciuvthes siatehe s cleuySereatoieterete era ree Connected to cathode at socket 
ORGridsNots Voltages s. oss ss aN. ll Peo ey Cee 200 250 volts 
PGGTIOZEN Ose VOlEAGOR vic Bis spender ochre aigcuere Geeta is ‘ -53 —66 volts 
From a grid-No.1 resistor of... 0... ..cccsesecuccscwaces 53000 44000 ohms 
MeaietUeVGriGeN Ol VOLLRZO Ss «us bee niece ee crtiedd ines sale ier 60 74 volts 
LIC PLATO UETON bee scat ce eee ke ees eas Geko ee ete ae 50 60 ma 
PI OECTIGS NOs eo CULTED Gti. sche cuties eeeieudcthato ocean See a ee eae 2.6 3.5 ma 
DCiGrid-No.1-Current,.CA pprox.) ciacs,. aot «ta askeketinces astieee i 1.5 ma 
LOPIVIN SLE OWELCADDLOX.) he reso 1 ilo accuse sa shave Stallnus, cia aPeriee sais tee 0.4 0.6 watt 
Tigers OWerOUtDUbTits sce ck on tnt cotis mene ins bt eaas 3 4.5 watts 
As tripler to 175 Mc 
DCPlatesy oltage sevci cade cts dist Sele maa 4 Ralgt oe alte ee Be 200 250 volts 
RETA CHEIN Gh Ser eee rou ch rs x vieualic ue. wach naltnanstisvaikas nebo ev eine aeke iin leas Connected to cathode at socket 
Prarie Gch OLAS Grd. .be sunt cue remiss cy thcalere winters 3 200 250 volts 
TICAGTIO®NOL Voltages. <0 this eek Cart ens oe ee eee -90 -120 volts 
Prom aigrid-No!1 resistor, of ¢.6400.4 Wen cL OS a 50000 70000 ohms 
PeakvRe Grid-NO:1 sv oltage 2: 5 Se aera Rieke ee 105 130 volts 
WW Geblate GUrrenteranchecees oc vis ctetisns.s scetdy she ob Se ahmeto bites 50 60 ma 
HOCH TIC“N O-crGUITeDGce ct ates cs cist pa one eee miei y 3 3.9 ma 
DGiGrid=NostsOurrent CApproxs)i oii casein ove d ph meee cerns 1.85 1.7 ma 
Torivine. Po Wer (A PPro.) FP oldie. ce. betel Wend OMEN eos ve cs een 0.4 0.6 watt 
flaetitie ower OULU Tie cartes ist cull avek dove duets seeks Gigvas eo ramos 1.4 2.0 watts 
Maximum Circuit Valves: ‘ 
ride NOsl Circuit, ReESiStANCE 5,0 sir», cAstowareleliiayad «0 shal guassls 0.1 max 0.1 max megohm 


® Averaged over any audio-frequency cycle of sine-wave form. 
® Obtained preferably from a fixed supply. 


© Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 


* Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 
or cathode resistor. 


** Driver stage is required to supply tube losses and rf circuit losses. The driver stage should be designed 
to provide an excess of power above the indicated values to take care of variations in line voltage, com- 
ponents, initial tube characteristics, and tube characteristics during life. 


{ Measured at load. 


4 Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


44 Obtained from a grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed sup- 
ply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of minimizing distortion by bias- 
supply compensation. 


AVERAGE CHARACTERISTICS 


Type 755i 
GRID No.3 CONNECTED 
TO CATHODE AT 
SOCKET. 
3 GRID -WNo.2 VOLTS » 250 


~ 


100 


PLATE (Ip) OR GRID-NO.2 (Ico) MILLIAMPERES 


PLATE VOLTS 92CM-10304T 
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RCA Transmitting Vwobes —_—_—_—_—_—_—_—_—_=_=__—— 


OPERATING CONSIDERATIONS 


Type 7551 requires Miniature nine-contact socket and may be operated in any 
position. OUTLINE 9, Outlines Section. 

Shielding of the 7551 in straight-through rf amplifier service is required for 
stable operation. To minimize external feedback from the plate to grid No.1, a 
grounded shield crossing the terminal end of the tube socket through the space be- 
tween pins 2 and 8 and the space between pins 8 and 9, is generally adequate for this 

urpose. 

: "The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and by passing the other heater pin to ground with a low inductance 
capacitor. To reduce degeneration in the cathode circuit, two base-pin connections 
(pins 1 and 9) are provided. The cathode circuit should be arranged so that the in- 
put ac current flows through one cathode connection and the output ac current 
flows through the other. This circuit arrangement will reduce the effect of the 
cathode lead inductance. Both cathode circuit returns should be grounded through 
the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by means of a suitable bypass capacitor. In telephony service when grid No.2 is 
modulated, a smaller bypass capacitor 
than is used for telegraphy service may be 
required to avoid excessive af bypassing. 


AVERAGE CHARACTERISTICS 


TYPE 755) 
E¢*6.3 VOLTS 


GRID-No.3 CONNECTED TO CATHODE However, if the capacitance value is too 
AT ; 
ag GRIO-Na2 VOLTS*250 


small, rf feedback may occur between 
plate and grid No.1, depending on the cir- 
cuit layout, operating frequency, and 
power gain of the stage. AF bypassing diffi- 
culties can usually be eliminated if the 
grid-No.2 bypass capacitor is replaced by 
a series-resonant circuit which is tuned to 
resonate at the operating frequency. This 
circuit presents a high impedance to audio 
0 100 ~—-.200 300 frequencies but a very low impedance to 


PLATE VOLTS 
gecs-1o3077_~—«sAtS Tesonant frequency. 


GRID-No. | MILLIAMPERES 


HIGH-MU TRIODE 


Heater-cathode, ¢ :ramic-metal, c 
7 5 52 pencil type used as a low-noise ampli- 
fier in receiver applications up to 1500 
Me. It is also useful in applications 
requiring fast warm-up time and in 
equipment where dependable service under severe environmental conditions and 
long life are essential. 


x 


H H 


HEATER VOLTAGE (ACPD) Ce ee ee ince at ue etee 6.3 volts 
HBATER CURRENT at 6.3) vol tae (sil eld aie ip toes a eu catdle Bin teraate tals we nie, eas 0.225 ampere 
CATHODE WARM-UP TIME (Average, to reach 80% of operating plate cur- 

rent: for heater volts, 6.3; de plate supply volts; 80; dc grid volts, 0; 

cathode resistor, 0 ohms, load resistor, 10 ohms).................+02- 10 seconds 
D1RECT INTERELECTRODE CAPACITANCES: 


CiTIG tO DIACE ciel msc dme Ns tial cece aye etacade sitet ale verePerncd, SEO Stree elReT et otk tie ee (ane eee 2.4 put 
Grid to.cathode and Heaters ci) iho. alae sacs veitaae o Set Raed Racnadeaeus stot 4.4 pul 
Plate.to.cathode/andi heater ee os kis one e Rie ee ee 0.04 max ppt 
Heater toicathoder copes uile sees bcd aioe Lenn te Rent eer ret One ae renner 2.6 put 
Cathode'tovplate Meter reer cen enact tree eee ona ct aia ase aie 0.04 max ppt 
Cathode:to-gridiand: heaters. <)..c)a0% <6 .o.c ce Oe Cee ee eee ee qT put 
Plate to, grid and heater. oi y0 2!) (is iho arene Statute hal ae an erent ered etree oe 2.0 puf 
PRATE SHAG DEMPRRATURED: fis 1:4 ile averelate ote eiisic alone? cles BGciaie enue ne 225 max °C 


ors TL CCIIBECC EAC LU... comcomataiecnisinieseemmenianancnaaeemama 


Characteristics, Class Aj Amplifler: 


PIAtOnViOlbag eros beter: carers i Cras ates eae eek AAS tate akele ane g bere esis Stars 125 volts 
Cathoderltesistonan so. vnc ek eu ree ee Olas Ge ee SRS 50 ohms 
ASUDUNCATION EF OCLOP. c. »a eked Mute nl eo MOMs Oh Gas Sieole. Mine w Oe Seatac, 6, 6 80 
Plate Resistance (Approx. ys eWeet.  sdst at agin: he Tadehan icebaehs whey okie nnieiazect le Snead TC ree 6000 ohms 
Transconductance,...... eh Hu ta Mii aT hy A ANAS a ned pe Ca Wie ak ee on 13500 »mhos 
Plate Currents ......65.. See ST TO athe ree Soran Le Ras eee era hie eee ere 13 ma 
RF AMPLIFIER—Class A} 
Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Mc 
DISAE LATE OLA GIS 5 pds Cicun Hecate PER ed Rha | Eo RL A 250 max volts 
CRG RTD. OUTAGE Misys ticgsk oie Ricca tele ce t Reiakae SORE es eR a aa RD RH: —50 max volts 
DGHPUATHSGURRENT tase Pe tee ec eh ee ee nie ee ey Emre TRIN 25 max ma 
EA PED IOSTP ATION: Tacos thes Foe st BAR Olena CAE sore st AE Tansee lieth eoteeor Monte 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. .......... ccc cece cece ees 50 max volts 
Heater positive with respect to cathode. ..........c.c ccc cceccecvevvcs 50 max volts 
Typical CCS Operation in Cathode-Drive Circuits: with Pea RO tes Mbit Sia Mites av 
DC Plate-to-Grid' Voltage «5 ss. Sand odeannd cee ee dee clawed 125 150 volts 
Cathode Resistors. Oc 6 Re Meso ee Fee ee Te Oe Padus pee 50 50 ohms 
Tnputisional. Level anges or ne eae ee hl ae lett SR eR -70 to-20 -70 to -20 dbm 
PY CPR ACEO ure ely ties ci zeae ae cd ear ae Le ae OR IN OR SPE ay 13 13.5 ma 
POwer Gain desde heeds Hous bec oe a aan es Seite Evgieee ae 16.5 16 db 
Noise Figure...... Tc eset tats CAAA HT ee MLS 8 Sane a eae ete 6.5 12.5 db 


Maximum Circuit Values: 


Grid-Circuit Resistance: 
Mordixed-Dias,0 DeLatiOny i.) meee eee eae een tet or uae aL Ai Not recommended 
Morecatnode-bias Operation, on (ick cece ere tte eimius ci taestatdela: shies Qielle wietere 0.25 max megohm 


OPERATING CONSIDERATIONS 


Type 7552 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. 

The cathode should preferably be connected to one side of the heater. When, 
in some circuit designs, the heater is not connected directly to the cathode, pre- 
cautions must be taken to hold the peak heater-cathode voltage within the maxi- 
mum rated values. For curve of average plate characteristics in cathode-drive 
service, refer to type 7553. 


GAIN CHARACTERISTICS 
CATHODE- DRIVE SERVICE 


Eee NOISE FIGURE CHARACTERISTIC 
{=6. THODE ORIVE- 
PLATE -TO-GRID arya CATHODE ORIVE-SERVICE 
CATHODE RESISTOR (OHMS)+50 re oe 
INPUT-SIGNAL LEVE fae 
2 *4F (dbm=-70 2 PLATE-TO-GRID SUPPLY VOLTS#125 
3 2 CATHODE RESISTOR (OHMS)=50 
' 22 , BANOWIOTH (Mc)#10 
z = 
S 20 3 
oe rs 
Car 2 
14 
12 400 600 800 1000 
10 FREQUENCY -Mce 
FREQUENCY- Mc 
92CM - 1027ITI 


Sees RCA Transmitinhb ————— 


HIGH-MU TRIODE 


Heater-cathode, ceramic-metal, 
7 5 5 3 pencil type used as a low-noise ampli- 
fier in receiver applications up to 1500 K 

Me. It is also useful in applications 

requiring fast warm-up time and in 
equipment where dependable service under severe environmental conditions and 
long life are essential. The 7553 is similar to type 7552, but has superior performance 
and environmental features. Type 7553 may be operated in any position. OUT- 

LINE 68, Outlines Section. For other considerations, refer to type 7552. 


H 


HEATER VOLTAGE (AC/DC)......-eeereee% ad eo lapecel 8 aleloualia, Silei shcltehe tetetenstabebretae 6.3 volts 
HEATER CURRENT 8t..6.6 VOLES. cichisas wciels © sis 'eeo/4 aos, cecmughe eudiclake/esretolalate ee 0.225 ampere 
CATHODE WARM-UP TIME to reach 80% of operating plate currentf....... 10 max seconds 
DrIREcT INTERELECTRODE CAPACITANCES:t} 
Griditorplatecs ais res ins eit ear ts at ata rotate ela oiav el ate AB Airuder enc ACHE 2.4 ppt 
Grid to cathode and heater...........eceseeeees Battie Stele eee ees Tale 4.4 put 
Plate to'eathode and eater ee 6.5.6 «acs ase cpsrsisiens oiaie setae o.4.8 aust: o eunle eacae 0.03 max wut 
Heater tocathodes.cn os ai ts caietitsttree distelesielalei cise eip sverereiel e's sre aie ae 6 2.6 pf 
Cathode: to plate cis victor Bie pea wiae. dnlele cial enqpeles og epee obevavereene: ais vaievey ees 0.03 maz ppt 
Cathode tosgrid and heater si... 0 << ccseieis «6 acoso aetoveusieun aletdiern ls «aly gieueies a uuf 
Plate. to gridand heaters weer ioc ere» is. 6 9 neue bueua. dua ceuaialts iol oteueuseh ois ive 2.4 put 
PLATE SBAL) LEMPERA TURE Pattie clos Seatac Sia es hare Gonve, co fens ole Gl artieracse aie operas 225 max °C 


t Kor heater volts, 6.3; dc plate volts, 80; de eri volts, 0; cathode resistor, 0 ohms. 
t Without external shield. 


AVERAGE PLATE CHARACTERISTICS 
CATHODE - ORIVE SERVICE 


PLATE MILLIAMPERES 


any ay A 
ramps ai 
AIA 


0 150 200 250 
PLATE-TO-GRID VOLTS 92CM~1045eT 


GAIN CHARACTERISTICS 
CATHODE - DRIVE SERVICE 


Type 7553 
E¢=6.3 VOLTS 
PLATE-TO-GRID SUPPLY VOLTS #125 


NOISE FIGURE CHARACTERISTICS 
CATHODE ORIVE-SERVICE 


TYPE 7553 
Es=6.3 VOLTS 


PLATE-TO-GRID SUPPLY VOLTS =1I25 


2 CATHODE RESISTOR (OHMS)*50 a CATHODE RESISTOR (OHMS) © 50 
is ° INPUT - SIGNAL LEVEL (dbm)*-70! 
3 2 
2 = 
9 q@ 
re Oo 
w & 
” = 
$ 2 
400 500 600 700 800 900 1000 
FREQUENCY-Mc 10 
92CS-10455T2 400 500 600 700 800 900 1000 


FREQUENCY-Mc 
236 92CS-10456TI 


ceca iain Technical Data 


Characteristics, Class Aj Amplifier: 


PIRCEDVOltAREG IY. hoot. a titareadeweae des sa Nialeete we 4 Ub evel ave ce erwceneele Sele 125 volts 
SAtUOUOHUGSIBEOE ha bon nw caw o wid Prvitanelederstens iletdes, ore wlelere'a. et 50 ohms 
AIRE MUATIONIMCGURIL he. oc cle nie << s 4-aregn Sreutie oe do whe tet erations bike's) ops teters oiena 80 
PARLOUR GSISUAREEWIA DDIOX.) id aside. ciniscares see Ge kee area stew eles Reels: ett ehs «ote 6150 ohms 
ye ate AE UEC EDs RW ARNOIK IS, 5 isc laa ots 5 oS RR MY oop wine ea A cee OOS he 13000 p»mhos 
RUMI e ATELIER 15, RM BRIE NR lees icsin a. 6 wd Rw ap 8 Ow Oe aaa eB acp nk hwo bie 12.5 ma 
RF AMPLIFIER—Class A} 

Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Me 
BORE SOEUR RGM NG st codu 5 Searcee dn hae Pk LEN keene @ SE aie Lane eee 250 max volts 
ROUSE OURIM V MENCCIOE 5 Sy 5 Skendes Uicde vo 6h an ck bee Yk ba wwe 6b uaa eabaainin as 4 ena + -50 max volts 
Re ee CI ee iia chee Ba. s clhugle fons (OR ey GALE Wale Th ie Allee eects 25 maz ma 
ASO IESIE ATION err ies irish tor Meson Pe HOT ee eke a tiara 2.5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............cc cece cece ee eeeee 50 max volts 

Heater positive with respect to cathode. ........ 2. cece ee eee eee eeeee 50 max volts 
Typical CCS Operation in Cathode-Drive Circuit: At 550 Me At1100 Me 
DGiPrate-to-Grid Voltage... .... 208504 (5S Ook aaa 125 150 volts 
RS REMOUGMVORISCOR Cielito) sis, 5 bouiie: rete eases ake ate ooohe a uaits Gots ae 50 50 ohms 
anpueebignal Level: Range... cos 6 UV ei oa ce bee da bon -70to-20  -70 to -20 dbm 
PPE Ate LOCUPTO Rts 5 buts Geely ook Oe Cs as sea ole we 12.6 14 ma 
Power Gain for bandwidth of: 

ERLE Sol cn adit eee ce WRAL. « en Tika e eke outs Mg) cH, ote Aho" ahs - 20 db 

DENUC Rese eT been ten ah nn erro e herh eer etnias ee Pate 16.6 - “db 

BE NLC Rigel er Teh eels, ghee ctelwlece Bieter terete tote RE sis A = 18 db 
IN DING HARULCL errr ere irene ae ie lune Cccasetiie eee a ace 6.5 11.5 db 
Maximum Circuit Valves: 
Grid-Circuit Resistance: 

Hor hxed-bias Operation; ./.ciics cess. oe Dee ee Stn vote Gicverauere oTereleve ce Not recommended 

For cathode-bias operation... .......se0ccecceeee BIe oheveite, neuer ener e)-e Bier eons 0.25 max megohm 

Pp 
HIGH-MU TRIODE 
é Heater-cathode, ceramic-metal, 
pencil type used as rf amplifier, oscil- 7 5 54 


K lator, and multiplier in airborne equip- 
ment up to 100,000 feet without pres- 


i surization and where dependable per- 


formance under severe shock and vibration is essential. Useful with full input at 
frequencies up to 5000 Mc. Class C Telegraphy maximum plate dissipation, CCS 


2.5 watts. 

PAMATOR VOLTAGE UAG/ DC) ores oe be cea ede Ts ke ci nee hott Mare 6.3 

HBATOR CURRENT at Gc0oVOltss. 5 ous civin sc esdlee rule's posers a ee a greta eG prs 0.225 

CATHODE WARM-UP TIME to reach 80% of operating plate currenty........ 10 

DIREcT INTERELECTRODE CAPACITANCES:} 
aeO EG OULO G hk rdits  a then Sas a alt BU eine he eaten MaUATe Sime ate ARE. | 
RHPIG EG CAENGAE ANGE NEGLEKT cyrcc. cfc ls ers) cote ie tye ious oie) ole Saunercfare Meters lelens rate 4.4 
Plate'to cathode and heater... oc 5 hiutteis so) ois, 0s wids Solel s slats wie ate ei abs oe 0.04 max 
FIGACCTIEG CALHOUG Tl. Hues sare Git Ooo Cab atone aie eat aa uba ite KTS bates 2.6 
CREMOGG EG, DIRLG ae 0 ns ce ho Hine ste egies a Hb view 0 Ge ad add J ane amet 0.04 max 
Cathode to grid and heater... ........ 0c cece certs eee ecesesesceebons “4 
Plate\te grid andijlreater,, . tw Wa ek ie ceo oe cee 0e wolibs wate aa oni al ate Kotte eine 2.4 

PLATR-SEAULT BMP IIA TURD «cele teak tree leks sli adirao, oe le al wie, Siepreiteie dere orsy y Wop e fet 225 max 


volts 
ampere 
seconds 


puf 
put 
wut 


+ For heater volts, 6.3; dc plate volts, 80; grid volts, 0; cathode resistor, 0 ohms; load resistor, 10 ohms. 


{ Without external shield. 


Characteristics, Class Aj Amplifier: 


Plate: Voltagenr mci. ieee ts es Derails stele leva SIE rote tatch are em mela etehe: deters .e eh 125 
Cathode Resistor iii. ee eee aie 6 cia ek eiahe soe ane loka. ehebdusia Saletswa wha VerianaNs bie.e 50 
Amplification Factor...........+. Leva MESKOESLRUES SUED Aa YELOI ONG Saye oMoia tate abeioveysie sha) 10 
Plate Resistance (Approx.)......scccccccscececccccens Sibdeumienstnnk. sgics eusienece 4400 
T ranscondguctance: <0. eke es el os Face AGA SIGs Spee RLU Sga tenes eele.e oS eynio Moke 16000 
Plate Wrrentres iy ea 5 PS I hie dis. a ate Sensis ey ty eps Sie suadassibal ereueiapes eye (6 14 


ee ROA Transmitting Tubes — 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 
At frequencies up to 5000 Me and altitudes: 


Maximum CCS Ratings: en eae 
DOXPLATE:. VOLTAGHNR wie «casei aie wlomaue Cebaree bbe heserstonotolsnens 250 max 
DC GRIDS VOLTAGE la Hale bo airs aaia alesse ererestnu ore taeray sack eleretenero neds —50 max 
DC CATHODE CURRENT.......-.0eeeeees A PLT EN OTS Gi onc 25 max 
DC GRID CURRENT iia: ee ni sigeinoiean aierersedets EP atae siete 6 max 
PLATE: DISSIPATION: i) ac detaiesotere eiela hate ole aie sion cicloisrs) oie A everest 2.5 max 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode................. 50 max 

Heater positive with respect to cathode................. 50 max 
Typical CCS Operation in Cathode-Drive Circuit: 

As oscillator 
At At Al At 


500 1000 2000 3000 
M 


Me Me Me 


DC-Plate-to-Grid Voltage............00085 2056 203 151 12 
DC Cathode-to-Grid Voltage.............. 5 3 1 0.1 

From a grid resistor Of...........0e000% 1000 600 250 500 
DC:Cathode' Currents. .))o 5 se ities ie ele AF 21 24 24 20 
DC. Grid? Current ns iste a tete oeistohs oteiiciatalaevs 5 5 4 0.2 
Useful Power Output (Approx.)............ 1.6 1.3 0.5 0.15 

As amplifier At 
500 Me 

DG:Plate-to-Grid “Voltage... nc). ccs elas erates elation: 204 
DC. Cathode-to-Grid, Voltage win... ance slacilenacisnaeteasretercn: Y 4 

From a grid. resistor’ Of stats aise wie crake eo ere la win weet etena ial tas dalek 800 
DG CathodelCurrent shy e ovis vices a see celenein Grenetene. sushels olckehetotene’ 21 
DGiGrid. Currentee ails occas cee elem loidislseteets Ried varchaceien kets tates 5 
Driver: Power Output (Approx.) cP iin co vue nae weeabare lee oo) alieie 0.2 
Useful Power Output (Approx.)...... cece eee eee eee Pe ae 7A. Pe 


Maximum Circuit Values: 
Grid-Circuit’ Resistance. sto te ee es eLearn meie a teers 


FREQUENCY DOUBLER—Class C 
At frequencies up to 2000 Mc and altitudes: 


Maximum CCS Ratings: Bae 
DC PLATE VOLTAGE) heiaschaishadenbarustelanterete nected ta yeccun eh okorere xitilden 250 max 
DG GRID) V OUTAGE Hs alidhs shea cael ceieatiiy. Suelo el anes Su ateneeetehiseace —50 max 
DC CATHODE. CURRENT... .....-.0cc008 L saltvaler sh diceun gatesssind CGMS RNa = 22 max 
DC GRID CURRENT seihe o) oicts th cide) or 0) 0 anette tree oues of ecete thier eens) ee 6 max 
PLATE) DISSIPATION: Bie iie lens Woks latave Nanette uetnec tis cohen Rouecemelonn aie: 2.5 max 


Typical CCS Operation in Cathode-Drive Circuit: 


Between 
80,000 and 
100,000 feet 
200 max volts 
—50 max volts 
25 max ma 
6 max ma 
2.5 max watts 
50 max volts 
50 max volts 
Al 
4150 
Me 
200 volts 
0.26 volts 
130 ohms 
23 ma 
2 ma 
0.1 watts 
At 
1000 Mc 
185 volts 
10 volts 
2000 ohms 
24 ma 
5 ma 
0.2 watt 
1.4 watts 


0.25 max megohm 


Between 
80,000 and 
100,000 feet 
200 max volts 
—50 max volts 
22 max ma 
6 max ma 
2.5 max watts 


Up to 550 Mc Up to 1000 Mc 


DC Plate-to-Grid Voltage............0eceee- 193 207 218 
DC Cathode-to-Grid Voltage................ _18 q 18 

From a grid resistor of. ........0cececeee 3600 2300 2600 
DC Cathode Currentink MniiaeRisiGe cscs 20 18 yA 
DC. GridiCurrente We we eee Vinee nas 5 3 5 
Driver Power Output (Approx.).........+.-- 0.8 0.2 0.8 
Useful Power Output (Approx.)..........6.- 1.3 0.75 0.9 


Maximum Circuit Values: 
Grid-Circuit Resistance......... Sa SAAN Be MPC RE ATCA tn a 1 SL PAA PEUEN scog O b a 
FREQUENCY TRIPLER—Class C 


At frequencies up to 2000 Me and altitudes: 
Up to 


Maximum CCS Ratings: 80,000 feet 
DC) PLATE VOLTAGE: «4065s seve ate atetalareidletanancmgrsaivakebetakelts das 250 max 
DC GRID VOLTAGE........+eeeeeees Adare lauataladetelratunehewens nts -50 max 
DOs CATHODE: CURRENT 5 ois liis aiesotala totter vllehe toes Ys iniis fete 'olaielel etoile au 20 max 
DC GRID CURRENT ..... UF tenets hae stelavehowetelokelghelianovetotetavenanrehete 6 max 
PLATE DISSIPATION’. ia) o. ols tet etal s tet teh atetenel cera ed otek clakonel's she-uaalenrers 2.5 max 


181 volts 
6 volts 
2000 ohms 
19 ma 

3 ma 
0.2 watt 
0.4 watts 


0.25 max megohm 


Between 
80,000 and 
100,000 feet 
200 max volts 
—50 max volts 
20 max ma 
6 max ma 
2.5 max watts 


a Technical Data 


Typical CCS Operation in Cathode-Drive Circuit: 
DC Plate-to-Grid Voltage 
DC 'Cathodesto-Gridv oltaged iii vic hed he ovate idle sole Meas eds 

From a grid resistor of 
DC Cathode Current 
DC Grid Current 
Driver Hower Output: (A Nnprox. iH acioe wake eet tchcss othe toe cheaters 
Wseful’Power Output (A pprox:) 0 sie ce aie Giaea, atte nis ce 


DD GEPhate-to=Grids ViOlCATE oo i eo skj6, oe. « are ww bre le wae Ow wletels wiavele 
DC Cathode-to-Grid Voltage 

From a grid resistor of 
TOE BUR OCGLE ULF OM Gi orrccoihh opin) 6: 010) oucnehekct och atop oveirenalanabebemellekan stad eine 
Te) RG COMI EB OT Grae > Sf aure azcelloy’ obi 6) :0/ Srey avensen ahish ovaries: wUaWelres aN ol atiot Pavohetomel 
Driver-Power Output (Approx.)... cc ccc cree we vee vue es $i 
WeefulsPower Output CA PPro.) . 3.0). cco. 6 + a!aiele b/e-ate oie vinta are 


Maximum Circuit Values: 


(GEICO LTOULE IVESINCANEGE f <iaor eo, <ieuai arouse. sere le suede opel eiaotece Ola perenne 


Up to 645 Mc 


OPERATING CONSIDERATIONS 


Type 7554 may be operated in any position. OUTLINE 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 


excessive strain. 


AVERAGE CHARACTERISTICS 


CATHODE - ORIVE SERVICE 


PLATE (I,) OR GRID (Ic) MILLIAMPERES 


40. 60°. €0. +100. .120..«140+~«. 160 
PLATE +TO-GRID VOLTS 


vype 7554 
£4*6.3 VOLTS 


BEAM POWER TUBE 


Miniature, heater-cathode type 
used in fixed-station communications 
equipment; used in Class C rf ampli- 
fier, oscillator, and frequency-multi- 
plier service; also used in modulator 


Eictrmys unt 5 ca Te Snane: POT PGI Ca SRTMOHCREE RU potion ee ats 202 240 volts 
27 15 volts 
A Oa Te OOO Oe ear 9000 25000 ohms 
Ae strona aie & eetge w fohecclanbbe “eb cere n bye rs. 19 13 ma 
DA TS Gh clea tseat eas % Aitiais che 'eip Grersisch atelerste: © 3 0.6 ma 
0.6 0.2 watt 
0.7 0.4 watt 
Up to 1000 Mc 
205 185 volts 
are GAS was br ee) dre petete eB ae oholtalie a retaatete 0 30 10 volts 
WUabewetslerlavaers tebe tee sore ame tonel am ihe Wotan ads Maa 10000 14000 ohms 
19 12 ma 
3 0.7 ma 
0.6 0.2 watt 
0.4 0.15 watt 
OS EE 0.25 megohm 


g2CM-10262T 


7558 


and af power-amplifier applications. Requires Miniature, nine-contact socket and 
may be operated in any position. OUTLINE 9, Outlines Section. Heater volts, 6.3; 
amperes, 0.8; characteristics range (with 6.3 volts on heater): heater amperes, 0.745 
min, 0.855 max. Except for heater ratings, the 7558 is electrically identical with 
type 7551; the characteristics curves shown for type 7551 also apply to the 7558. 
For mobile applications, use type 7551. 
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BEAM POWER TUBE 


7 5 80 Ceramic-metal, forced-air-cooled, 
heater-cathode type used as a linear 
rf power amplifier for Single-Sideband 
Suppressed-CarrierandAM Telephony 
service in compact mobile and fixed 


equipment. May be used with full input up to 500 Mc. Maximum plate dissipation 


for either service, CCS 250 watts. 


HBATER VOLTAGE, CAC/DG) Te Foie ete ciao lense, ¥ snr bneseicuene 1a, e taccdcaublouetasaekon eal 6 volts 
FA BATER CURRDNTAt Gt Voltaire aes ds erates cospecarelenatera a sueycueyal sr abet a aurea tie 2.6 amperes 
MINIMUM FIRATINGT IME Kee a art ote tns. © 5) scatter oea tach ac Aw paneer ine ots 30 seconds 
MU-FACTOR, 'GRID NiO:2 ‘TO:GRIDN OF1 Pinas hs siasseisuesscdisue ees eee sons sec us nete 4 
DriREcT INTERELECTRODE CAPACITANCES (Approx.):° 

Grid | No.1 to plates sas colsh ie adecls ioe terete oars aie eee Cahn eenD? 0.03 ppl 

Grid No.1 to cathode, grid No.2, and heater..................-..05. ay ppt 

Plate to cathode, grid No.2, and heater........... 0... cee eee eee 4.5 wut 
PLATE TEMPERATURE (Measured on base end of plate surface at junction 

with fins)’; cts sincere We aee REA hae Narah te WPA Re Sean taal Remus Pats 250 max °C 
TEMPERATURE OF PLATE SEAL, GRID NO.2 SEAL, AND BASE SEALS ........ 250 max °C 
tFor grid-No.2 volts, 300; grid-No.2 ma., 50. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies wp to 500 Mc 
DC: PLATELV OUTAGE 24 oat chagecyacstein 50-1 ON va Re I IAS eee: 2000 max volts 
DG.GHIDANG.2 V OLPAGE sc icchs ws th vadek Sia Geman sie Meee ae oO RERS S 500 max volts 
DC GRIDSN OGILVY OLTA GE 68 cols. biste cide vl vee 5 See He Oe Sl el aha BREE eee —250 max volts 
DC PLATE CURRENT AT PBAK OF ENVELOPE....... NY eee a er See 350 max® ma 
PLATE DISSIPATION «4 & ahs uct sce Rhee ee eet Ae eects waeion tee ar ee 250 max watts 
GRID-NO.2 INPUT «can semudiuin hots, Se Me abe eikie Coc ete he Sas Ohce Re D eeee 12 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............0c ccc cee e ee eeeee 150 max volts 

Heater positive with respect to cathode. .......... cece cece eee eevee 150 max volts 
Typical CCS Operation with Two-Tone Modulation:® At30Mc At500 Mc 
DC: Plate Voltage o:.: sh.c cisstivanshardveeeeses be caiceme c ka eater Lane maar ne 2000 2000 volts 
DC 'Grid-No.2. Voltagee iwi vie seas ie visas chit cece 400 400 volts 
DC Grid-No.1: With fixed bias source..............ce0008. —17 —T7 volts 
Zero-SignaliDCiPlate: Carrent. 336k sca earees aeae aes 70 70 ma 
Effective RF Load Resistance. ............ccceeeccceceess 3050 3050 ohms 
DC Plate Current: 

Peak ienvelope 53) hci icm Pein ohale ate ustausueletegatnce Mniieatarse fac 6 350 350 ma 

AVOTARE Ce ers erate teauine so herman adenee shes alin witetatetetnloahe 225 225 ma 
DC Grid-No.2 Current: 

Peak Gn velope ind an eee ne ct Ooo iecdeugieGlccs mam 35 Palis ma 

AVOFAZE. Abc GAMER AW) teeue ga Fellehey vac henaireneina ede areas ce 16 10 ma 
Average DC Grid-No,1 Current’... 0.05. 20605 529 DR os 0.05 0.05 ma 
Peak-Envelope Driver Power Output (Approx.)*............ 1 12 watts 
Output-Circuit Efficiency (Approx.) ............ccceseeeee 95 85 % 
Distortion Products Level:# 

Third OFGERé:.50:3:1.s sieels satiate 0 EEE RG Lee We Shs 21 = db 

Bitth Ord 6k uccacs it hepeecseme U rekcv a eisnalodeccvae anertee ot eetie ce 29 _ db 
Useful Power Output (Approx.): 

Peaken Velope rt eo a vcls asi oki tias uasuen s weehtbe Greaa eke Ree Re 400 360 watts 

AIVOFA ZOE 8 Sec ha Riles dates wale uch Wiha (0 (y's fa: ple onehecgatal Sear eeR Taretoks 200 180 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

With. fixed bias cies Be eee Fee Cin vd Caine Sa ee ce 25000 max ohms 

With cathode bias........ pts od agen Trois, «Bho AGT EEE ai cas cells Eylet ee as Not recommended 

LINEAR RF POWER AMPLIFIER—AM Telephony 

Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 550 Mc 
DOSPLATS VOLTAGE eae ae iio ease Mar ok BEE are RCA ie HG CR Ah ou 2000 max volts 
DC GRID-No.2 VOLTAGE... .iciecceccstacusoees i ss oti let ahs, AOR Stata Sheds 500 max volts 


240 


= SECT echnical Data 


DC GrRip-No.1 VOLTAGE..........-005 SERNA ROTOR Ce Hs OR PELE OP IOC -250 max volts 
DGIPLATH CURRENT i cu ciditeiiis ote es be ai ehs ons ora ooh RANGA s ahanaude ate ooh sue 6-6 180 max ma 
PEATE ISSIPATION Co 0 ote och o's 44 epee ex) WRU SRE TLE OER re tale e).s 250 max watts 
LT RIDEN O- 2c NEU De aes ec 6a als eb ites< dicca che See oabarapeeketnen Mislebten RBs te, goats Mailer, 12 maz watts 
CT REDS O: LEN PUTS Fo 55 061505 bobs sous COS, «, hahaha Heelg rere cr fl aes poe Te. SRALe As aioe 2 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode............ 0c cc eee ee tees 150 max volts 

Heater positive with respect to cathode. .......... cece eee etter eee 150 max volts 
Typical CCS Operation: At80 Me At500 Me 
Bey Plates Viola reece roe tds. Bice 6 enue aspire se ois BON eEa A A aneeea 2000 2000 volts 
WDGUG FIGEN OAV OlLA RS 24. Anccudis aneen Gunn tuspetn son teh aneeke itera meeneneres 400 400 volts 
DC Grid-No.1 Voltage: 

With fxed-=DIAS SOUTCE.. fs 5. 4 a welaumayel etatastins winete Meters eure rae -1T7 —-T7 volts 
TO GIP ISTELG UPrerit cic iaic. cul) orcs dae ad bigayanetere) adie 6 ME oke sean aero 175 175 ma 
WAC OTIOSN OS CUMreN Gar) ccd. cic sae Sue ere oe ee ae hee te Nate 6 4 ma 
Effective RE Load Resistance... 66 6b. a8 os els Sao chels ots 3050 3050 ohms 
Driver Power Output (Approx.)*. 2022 oe os ah ee oo a ale 0.25 3 watts 
Output-Circuit Efficiency (Approx.). 0.0.0... ee cece eee eee eee 95 85 per cent 
Useful Power Output (Approx.)**. 0s. gj. 2s eae ste eiie eres ss 100 90 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition: 
IWR ROG. DIAS ca pl hg ocack see, cub ke: ace ee ec eee Cato Sais eu Biel hs. ates 25000 max ohms 
WE Ca CHOGENDIAS a cuca ie saeasaaAcrts 5 wa a oa ARE a sears: Stes co baca rete Gna at wiists Not recommended 


tBecause the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi- 
tions and frequency to prevent overheating the cathode and resultant short life. 

°With cylindrical shield JEDEC No.320 surrounding radiator, and with a cylindrical shield JEDEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

®The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in Single-Tone operation, is 250 ma. During short periods of circuit adjustment under Single- 
Tone conditions, the average plate current may be as high as 350 ma. 

e@ Two-Tone Modulation operation refers to that class of amplifier service in which the input consists of two 
equal monofrequency rf signals having constant amplitude. These signals are produced in a single-side- 
band suppressed-carrier system when two equal-and-constant amplitude audio frequencies are applied to 
theinput of the system. 

AObtained preferably from a fixed supply. 

“This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
contact-potential effects when grid No.1 is driven to zero volts at maximum signal. 


*Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit of the 7580. The actual power required depends on the operating frequency and the circuit used. 
The tube driving power is approximately zero watts. 


#Without the use of feedback to enhance linearity. 
**T his value of useful power is measured at load of output circuit having indicated efficiency. 


TYPICAL PLATE CHARACTERISTICS 


eee ain perenne 
Cea ee an ae Ea 
eee GRID-No.! VOLTS_Ecj20 
hese | 


Type 7580 
E,*6 VOLTS 


GRID-No.2 VOLTS * 400 


1200 . 1600 . 2000 
PLATE VOLTS 92CM-10333T 
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RCA Transmitting Tubes 


TYPICAL CHARACTERISTICS 


TYPE 7580 
Ey=6 VOLTS 
GRID-No.2 VOLTS: 400 


GRID-No.! (Ic,) OR GRID-No.2 (Ico) MILLIAMPERES 


0 “100 200 300 400 500 600 700 
PLATE VOLTS 
92CM-10335T 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 


TYPE 7580 

E,*6 VOLTS 

GRID-No.2 VOLTS *400 
Ip*PLATE MILLIAMPERES 
Iq*GRIO-No.! MILLIAMPERES 


TIcgGRID-No.2 MILLIAMPERES 


ee OE SE BS 400 


GRID -No.| VOLTS 


PLATE VOLTS 92CM-10336T 


OPERATING CONSIDERATIONS 


Type 7580 may be operated in any position. OUTLINE 83, Outlines Section. It is 
essential that adequate cooling air be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and with the tube operating at 
maximum plate dissipation for each class of service, a minimum air flow of 3.6 cfm 
must pass through the radiator. The corresponding pressure drop is approximately 
0.1 inch of water. These requirements are for operation at sea level and at an ambi- 
ent temperature of 20 C. At higher altitudes and ambient temperatures, the air flow 
must be increased to maintain the respective seal temperatures and the plate tem- 
perature within maximum ratings. Less air flow is needed if an air-system socket is 
used to direct the flow of air through the radiator. 


242 


Technical Data 


BEAM POWER TUBE 


Small, rugged, uhf, forced-air- 
cooled, heater-cathode, cermolox type 
usedasrfpulsed-poweramplifierin com- 
pact mobile and fixed equipment where 
dependable performance under severe 


7649 


shock and vibration is essential. Useful at frequencies up to 2000 Mc and beyond. 
Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipation, CCS 
115 watts; maximum pulse duration, 10 microseconds during any 1000-microsecond 


interval. Tube has matrix-type cathode. 


HATER, VOLTAGE (AC/DC) yo cckacin crocs clade niss ie au anand usta ea eMC OAT ena Ten a retreae 
HEATER TCURRENTZAU 6:3) VOUS ts oti te Conte Cn ere sade aie tact. eee ne 
MINIMUM EL DATING LIMBU go) 22 oc cube lites oe eee iil tale oer Raat e eee ieee 
NMUsHAGTOR, GRID NO:2 TOTGRID: NOs oo clini su amaa ci ieiabiohcnen nen ne ory ae 
DIRECT INTERELECTRODE CAPACITANCES:} 
GridU No. lito plates (2. ces hike fete eee teks miata cole at nena auto th. tenet crete 
Grid’ No-lito. cathode’and heaterm ac. a. . te cee Hee terete cee 
Plate to cathodecandeneatermer. . antes © kee ee tetn ete arene LA A Pa 
Griduniovl-to PridwNOj alanis te te eb ee ee ee OR ee ee eee 
GridWNiolL Zito pla tery ca cucncalo cue ier) ceaeste custo = MSIE SIT oatiche emake omar 
Gridi No:2to- cathode and heater ward cian deiite iio eamtec ca kAb oe olenceamiitel koe a 
TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 


° For plate volts, 1000; grid-No.2 volts, 500; plate ma., 115. 


GRID-AND-SCREEN-PULSED RF AMPLIFIER 

For mazimum ON time® of 10 microseconds 
Maximum CCS Ratings: 
DD Gee MATICLVOUTA Gilets ORaN eOi a We on cath BE Bp tes os swe OL LS ba un epee 
PRAK POSITIVE, PULSE-GRID-NO:2, VOLTAGE... ijt oes le tlats cated eee 
DG GRID=NOrMIS VOLTAGE Hebi ehacavntate stacbe cts chats Ghee, Mand an dlun euntiRt Spey 
DGARLATE/ CURRENT JOURINGIPULS Bins Saeed We, Sea ie ne ES A he als 
MDG a ea ACL Ete URES NDE ayo GLa eT ee alah utslgs) SIAR GMC as cau hee as co aR a USCIS ae 
GRID-INO TUNED TUOMVELaeigite «whereas cic ce pice ethos Ghiaais al sie Hie hrehisis epee 
CREDA N ON MeUNEI TLC aay Orage) SLinhe cin idk. sali lieu gUs lasts qiryalaceieie tele) MMR IRue Teeny aie oe 
PEALE DISSIDPATION CUAVCrAPG) bt wereiay viet: fice aie ava's ee ulbis ale ole Mee eRe 


Typical Operation: 


0.019 max 
20 
6.5 

1.3 max 

250 ma 


2250 max 
750 max 
—200 max 
3000 max 
80 max 
4.5 max 
2 max 
115 max 


volts 
amperes 
seconds 


ppl 
uu 


Up to 1215 Me 


ma 
watts 
watts 
watts 


In Class-A Bz cathode-drive® circuit with reclaungular-wave pulses at 1215 Me and with duty fuctor® of 0.01 


DD CrPlateavVoltageme pretct ty et cc ett s 3 tie ciserecee oy eee als 1350 
Peak Positive-Pulse Grid-No.2 Voltage.............00000005 700 
LG Gtrae Nov Aviollag cise. wae aietbalesvoneuslet ede cs bs diabalism Auete 0 
DC Riate Currenteduring Pulses. shh. 5 see rhe pie ss sis sae apes Oa 2700 
PIG late Gurrent eames ous. 4b are bioaie Wie se hnar oteea heise os enolate 47 
DGC Grid=NocZiGurrenta nid Wie Tei Aeties MA aa Sie Sues eee ee 1.6 
IGuGrid= Noel Currentie ta seas. occas tele Shee. ctehe a auepeiern nen 5 
Driver Power Output at peak of pulse (Approx.)*........... 390 
Useful Power Output at peak of pulse (Approx.)*,.......... 1600 


Maximum Circuit Values: 
Grid-N».1-Cireuit Resistance, Under any condition.......... 


PLATE-AND-SCREEN-PULSED RF AMPLIFIER 


Maximum CCS Ratings: For maximum ON time® of 10 microseconds 
PEAK POSITIVE-PULSE PLATE VOLTAGES). 3 es bees ee se oats 
PAK POSITIVE-PULSE GRID-N0O.2 VOLTAGE ..........000000- 
TI IGRID= NON VOU TAGE Gh rad Mul aah Pete co ois Im. a “el'st oto) wie Vol dan'e ca en's lots 
DC:PLATE: CURRENTIDURING PULSE Ne). abies sje 's sie love sameeren 
DG PuATH CURRENT sae th. Beat eles NOY tekst os oaiw. ere le.selin aaa eleke 
GHIDANOLZLIUNPDT CA VELA ZO) 5 sch heteiete Riek dbisrs citetl> sreneleors oe srenake 
GRUD-NOUALNEU TE OAWORAGED ARS, Lkiitiais Rouen ie «elie lara (ols mopereee 
PLATMVDISSIVATIONRGAVET ABE). cc sic 5 5 dr one olbvalellei als we eifalie, a tte 


Typical Operation: 


1500 
700 
0 
3000 
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5 
4600 
2300 


30000 inax 


Up to 1215 Mec 


38000 mac 
750 mac 
—200 max 
3000 max 
50 mar 
4.5 mar 
2.0 max 
115 maz 


volts 
volts 
volts 


In Class ABz2 cathode-drive® circuit with rectangulur-wave pulses at 1215 Mc and with duty fuctor® of 0.01 


2700 


3000 


volts 


a ROA Transmitting lbves ee 


Peak Positive-Pulse Grid-No.2 Voltage.........0..000eeeeee 700 700 volts 
DG GrideN Ock! Vighta@el. 5s, cles. sox ote tie tee aba oy wy tehue oak 1 evs, lor  anabere is 0 0 volts 
DC Plate Current during pulses. cae side engin shedeto eres foc 2700 3000 ma 
DC. FlateCanrent.. ss, «cts. euecae soa Peis tus sts oeteclets co aie MIS oi 32 35 ma 
IDC Grid-No.2 Current............. ones WelereNuetaie sé sewed 1 2 ma 
DG Grid«Nio.1 Currents... st oe cn ean ernie ea ae 9 8 ma 
Driver Power Output at peak of pulse (Approx.)*........... 350 450 watts 
Useful Power Output at peak of pulse (Approx.)*........... 3700 4500 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition.......... 30000 maz ohms 


t Measured with special shield adapter. 

° ON time is defined as the sum of the duration of all the individual pulses which occur during any 1000- 
microsecond interval. An increase in de plate current during the pulse may be permissible at shorter ON 
times, and a decrease is usually required at longer ON times. Pulse duration is defined as the time interval 
between the two points on the pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value is defined as the maximum value of a smooth curve through the average of the fluctua- 
tions over the top portion of the pulse. 

®" Cathode is at de ground potential. 

® Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval, 
* Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to the tube drive circuit. It will vary with frequency of operation and driver circuitry. 

*This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7649 may be operated in any position. OUTLINE 78, Outlines Section. Ade- 
quate forced-air cooling must be provided to limit the terminal temperatures to 
their specified values. Typical cooling requirements are shown in the accompanying 
graph; air flow requirements may be reduced by placing a suitable cowling around 
the radiator to direct the air flow through radiator. Air flow should be effected 
before and during the application of plate, grid-No.2, and grid-No.1 voltages. Plate 
power, grid-No.2 power, and air flow may be removed simultaneously. Cooling air 
is not normally required when only heater voltage is applied to the tube. 


TYPICAL COOLING TYPICAL CHARACTERISTICS 
REQUIREMENTS 


TYPE 7649 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM !*x1'/2" ORIFICE 
LOCATED 1'/8" FROM RADIATOR. 


TYPE 7649 
E,26.3 VOLTS — Ico 
GRID-No.2 VOLTS=700——= Ic, 


ple i ee 
Fe Wa ON Ed Fd BE "he 
Paid Oe 3 


MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING AIR TEMP= 
ERATURE OF 25°C 


@ 


D-No.! 


GRID-No.1 (IC, ) OR GRID-No. 2 (IC) AMPERES 
p.y 


~— 


PLATE = TERMINAL TEMPERATURE RISE 
ABOVE INCOMING - AIR TEMPERATURE —°C 


S00 1000 1500 2000 2500 


PLATE VOLTS 
92CM-10653T 


© 20 40 60 80 100 120 140 


PLATE DISSIPATION = WATTS 
92CM-92209 
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PLATE AMPERES 


HEATER VOLTAGE (AC/DC) t 
HEATER CURRENT at 6.3 volts 
MINIMUM HEATING TIME 
Mu-FactTor, GRID-No.2 TO GRID No.1* 


Technical Data 


TYPICAL PLATE CHARACTERISTICS 


Type 7649 
E42 6.3 VOLTS 
GRIO-No2 VOLTS = 700 


PLATE VOLTS 


92CM-10649TI 


BEAM POWER TUBE 


Rugged, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 
af power amplifier and modulator and 
as rf power amplifier and oscillator in 


compact mobile and fixed equipment 
where dependable performance under severe shock and vibration is essential. May 
be useful with full input at frequencies up to 1215 Mc and higher. Class C Teleg- 
raphy maximum plate dissipation, CCS 700 watts. Tube has matrix-type cathode. 
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Direct INTERELECTRODE CAPACITANCES:° 


Grid No.1 to plate 
Grid No.1 to cathode and heater 
Plate to cathode and heater 
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7650 


Grid No.2:to plate. .... 


aw 01g) 0) 2779) $ so. 0) 8 0) OF Ble Ml ol ¢) 4 (SE 50S OHO GOs 


Grid No.2 to cathode and heater. ..........2. cece eeeee 


PLATE-CORE TEMPERATURE 
TERMINAL TEMPERATURE 


aie Sido) 0e6 9 pi le.1a 6 elie © lee 0 ¢ 50. 8 Ke © eh Keele 


(Plate, Grid No.2, Grid No.1, Cathode, and Heater)...... 


*For plate volts, 225; grid-No.2 volts, 225; and plate ma., 100. 


DC PLATE VOLTAGE 
DC Grip-No.2 VOLTAGE 
MAXIMUM-SIGNAL DC PLATE CURRENT® 
MAXIMUM-SIGNAL GRID-N0O.1 CURRENT® 
MAXIMUM-SIGNAL PLATE INPUT® 


AF POWER AMPLIFIER AND MODULATOR—Class AB 
Maximum CCS Ratings: 


MAXIMUM-SIGNAL GRID-N0.2 INPUT® 


PLATE DISSIPATION ® 


Typical CCS Operation: 


DC Plate Voltage 
DC Grid-No.2 Voltage® 


Ovi Woe! Oh 0 70) ee) a) 0)a v6! eae 


©) ONsus Weis) ip (oe a #4. 8 


Opa eet e et 9S Be ele ¢ 8 


te: 6, 28 ble OMOO LAL @ FSG he ote 


O)n) 6 6.0: 0 eye 6 06) a 0 & 0. tele Cle 


0.6.0.6 6 8 8 6 6 £0 le 8 oie sees 
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see ee eee wm mew eee eee 


eee eee reer reese ee eees 


cree eee ewe eee eee eens 


o.0) 6 0 8 0 Oe 0 0 © Cee d 6 pe oe 


* a) e)0)@ © 6 6 © © « 6) 4 (6 6).0:a0e le. e 


DC Grid-No.1 Voltage from fixed-bias source. ...........5+- 
Peak AF Grid-No.1-to-Grid-No.1 Voltage............0.000- 


Zero-Signal DC Plate Current 


im (ane o) GAe ere 


ob o's © 2 2D HOE OOP 0 ese ee © 


6.3 volts 
7.85 amperes 
120 seconds 

13 
0.011 max put 
29 put 
0.011 max put 
37 pus 
5.3 put 
1.1 max pul 
250 max FG 
250 max &¢ 
3000 max volts 
1200 maz volts 
500 max ma 
100 max ma 
1500 max watts 
25 max watts 
600 max watts 

Values are for 2 tubes 

2700 3000 volts 
450 450 volts 
—40 —40 volts 
80 80 volts 
200 200 ma 


RCA Transmitting Tubes = 


Maximum-Signal DC Plate Current...............00cceees 900 1000 ma 
Zero-Signal DC Grid-No.2 Current............cccccecceecs 0 0 ma 
Maximum-Signal DC Grid-No.2 Current...............000- 6 5 ma 
Effective Load Resistance (Plate to plate)..............200- 6000 6400 ohms 
Maximum-Signal Driving Power (Approx.)..........-000005 0 0 watts 
Maximum-Signal Power Output (Approx.)...........0.000- 1400 1600 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition: 
With AXA Dias NTI ea et Dera ay hie 15000 max ohms 
With a thoderblas. cc eee biel UAiNondieke Aue cin epebaenaiets fos Not recommended 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carricr Service 


Maximum CCS Ratings: Up to 1215 Me 
DC PUATE) V OL TAGE) Gita, shige bs tae Bue ais ialiera onan el suai eeiteteseel het tate 2500 max volts 
DG-GRID-NiOZ VOLTA GB naa siiee nei bsis aiars ts he ain al ate inrers 1200 mar volts 
MAXIMUM-SIGNAL DC PLATE CURRENT. ..........-0+000 00 500 max ma 
MAXIMUM-SIGNAL IDC GRID-NO.1 CURRENT.............00005 100 max ma 
MAXIMUM-SIGNAL: PLATE INPUT? ceisih ss hore talotee ee cigieiere ate eie 1250 max watts 
MAXIMUM-SIGNAL GRID-N.O.2 INPUT..........022 0c cece cees 25 max watts 
PLATE) DISSIPATION ee eee Asan wera ner en mm Re eT HP lacs tek 600 max watts 
Typical CCS Operation with Two-Tone Modulation:f At 30 Me 
DC Plate Voltage ane Ween ele nee me ela Ee CREMP ole eeke ns 2250 2500 volts 
DC Grid-No.2 Voltageeye. asain te eae oan eee ie on tana at 450 450 volts 
DCiGrid-NoievVoltage? (ccs. ganeae a. steeds setae hetero Games —37 -37 volts 
Zero-SignalwWC Plate Currents cele sic 5 ticcs cic cere sheuvgs os oF 160 160 ma 
Effective RE: Load Resistance ss sa. we dis Wats vrotlanictaa lene ese 2500 2700 ohms 
DC Plate Current at Peak of Envelope................045. 450 500 ma 
Average D@) Plate Gurrent oye ie ities tucu vase ae leasd hevendeeeg eeskouss tunis 315 350 ma 
DC Grid-No.2 Current at Peak of Envelope................ 3 4 ma 
Average DC Grid-No.2"Current) Oem. fist. aie aets wie bree eft salle 1.8 2.5 ma 
Average IDC Grid-Noadi Currents cit oa edie ialele: Ses caro iclelte site 0.005 0.05 ma 
Peak-Envelope Driver Power (Approx.)..........0c0e ee eens 1 1 watt 
Output-Circuit Efficiency (Approx.) ©... 6. cee eee sence anes 90 90 % 
Distortion Products Level :** 

Third Order 2h Ves coe cre rae, Ae POM le Ode wana halted Beto ene -31 -81 db 

Fifth Order sae ae aici cil ses Ss hoa eee ae Oe eS rank asta neis —36 —36 db 
Useful Power Output (Approx.): 

A VOTARE occ hee tera ee ouctes cate is) ta hate Na tiattierte betta util So MeRraN Revie 290 340 watts 

Peak HNVelope rs oven ee ete eet eee et eae 580 680 watts 


¢+T wo-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two monofrequency rf signals having equal peak amplitude. 
44With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Upto 1215 Me 

PEE PUATE OV OUTAGES gy scot heal aah aay sy « igen oo tte) steRoh oh ol ads towel ot tats tdoatenrat eee 2000 max volts 
DC’ GRID-NG.2°V ODTAGH Cty ioe ek Getcha sal das SA eee RRs 1200 max volts 
DCEGRID-N OW VOLTAGINE foie c ie) cha een sisus es suead alten eal! alfe —250 max volts 
DELPEATE CURRENT hc Bhd ok 2 eco iain ard ew state ay ithe ake Mem eeaen 500 max ma 
DC GrRID-NO.1 CURRENT.............. STOR Me terat ahant ble) eaitaes 100 max ma 
PEATE INBUT 2) cal gib ge aire dana ae pode aedaias =< gre ast i's ae 1000 mox watts 
GRID-NO,Z. INPUTS - AUG: aia Sid at rareie aloes Ohta Maat apeley 8 tere 17 mux watts 
PLATE DISSiP ATION Soi apse 05 oils, a mies lin ese Sie 71a eat © hago 400 max watts 
Typical CCS Operation: In. cathode-drive* cirenit at 400 Me 

DO iPlateValtagay Mss spe eich stow bune Aa ce al wink ahs a iM ayy leap 1800 2000 volts 
DGC :Grid=Noi ZW olla gee ics ae ha Biel cialis, sale /a)ie des sa dea ee a 400 400 volts 
DGC. Gride Na. AVG ASE odie iaiielie bis eae abd us ohn wr umleteee ae ale av -45 ~35 volts 
TG’ Plate Caren era tiisoiuiiis ce aterata iletippulAbaaiiiells 3 or 2 hited eet bel sso ae 450 500 ma 
DIC Grid No Beurrenty 0) Mai bison Mesias yi RO Ay ocleh adi oe aaa 6 8 ma 
DC 'Grid-Noms Current (Approx Hie sad le Sales sole gro otic 15 he ma 
Output-Circuit Efficiency (Approx.). 2.6... cc cece 80 80 % 
Driver PoweriOutput CA Pproxs) ee weve ale a pleleie cele mrad selva veer stele oD 35 wutts 
Useful PowersOutput: CA ppron)) 9ou. kb hale es oe sw akaes oles 500 500 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition........ ate 15000 max ohms 
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RF POWER AMPLIFIER AND OSCILLATOR— Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: Up to 1215Mc 
DHCEPLATEV OLTAGE cocci ee chs eho IO Ae ees ora nic ate ote 2500 max volts 
DC 'GRID-NO.21VOUTAGE es occ ete ate ee fee eRe ee eee 1200 max volts 
DCLGRID-N OL VOLTAGE. 0... 6... aiaeiola nate ee ete —250 maz volts 
IYGREUATE CURRENT tac che ne clos Ree ao ois IE: ivie atin ie aes 500 maz ma 
1G GRIDAN OL CURRENT. © io ches sole etna enh ore suset nate ta ctle 100 max ma 
IPIVATENENPU TG tcc tidie ccc clot eget cteees ate Seer e ioe ee ote nuttatomet ae 1250 maz watts 
GRID-INGLOLENPUT foe cote oie cie eis ere Cree ech e CRITE eitatonbe 25 max watts 
IPUATE OISSIPATION | filo cin fede ile s otel oles chee PRC epeenake 700 max watts 
Typical CCS Operation: In cathode-drive* circuit At400 Mc At1215 Mc 
TICEPIAteWiOlEARer ai te eras «cl ee RIS te Ghemtere eke 2250 2500 2500 volts 
TOC ASTIGSN@ ee WOMB ZOOS 5 'ile cin «ol 0 BUEN Y Meelis ae 400 400 400 volts 
DC-Grid=NodleVoltages) o.:5 2) See ieti oisalaeatebe tls —45 -35 —50 volts 
DGePlatetGurrentare mace si oles icite cote stale kere: 450 500 500 ma 
DC.Grid=-Noe:2: Current. ween eis ahomdsenevate a, ees ac 8 6 ma 
DC’ Grid-Noa*Current: (Approx) i068 os velar lini 10 12 10 ma 
Output-Circuit Efficiency (Approx.)................ 80 80 70 per cent 
Driver Power Output (Approx.)**...............0.. 30 35 80 watts 
Useful. Power, Output: (Approx;):? 44.556 es ceeds 650 800 375 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 
VLG TIXOC DASE se thece eo shee eter ce ee ene Ene Te eee BN onal? pie tend abe 15000 maz ohms 
WVICH CALHOGERDIAS rts seat ie sould er aba beled ptm aaR NH aval etraud ba ey. gh Not recommended 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 
° Measured with special shield adapter. 
= Averaged over any audio-frequency cycle of sine-wave form. 
® Preferably obtained from a fixed supply. 
9 This value of useful power is measured in load of output circuit. 


“ Cathode is at de ground potential. 
* Obtained preferably from a separate source modulated along with the plate supply. 
# Obtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply 


or cathode resistor. 
** Driver power output includes circuit losses and feed-through power. It is the actual power measured 


atinput to drive circuit. 
® Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 


OPERATING CONSIDERATIONS 


Type 7650 may be operated in any position. OUTLINE 84, Outlines Section. 
Adequate forced-air cooling must be provided to limit the plate core and terminal 
temperatures to their specific values. Typical values of air flow directed through 


TYPICAL PLATE CHARACTERISTICS 
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TYPE 7650 
E,=6.3 VOLTS 
GRID -No.2 VOLTS = 400 


GRID-No.! VOLTS Ec,*0 


PLATE MILLIAMPERES 
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So 
So 
o 


te) 400 800 1200 1600 2000 2400 2800 
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247 


RCA Transmitting Tubes 


TYPICAL CHARACTERISTICS 


TYPE 7650 
E,=6.3 VOLTS 


GRID-No. 2 


VOLTS=400 


GRID-Nol(1C)) OR GRID-No.2 (Ico) 
MILLIAMPERES 


be 3 as! 600 800 1000 
PLATE VOLTS 


92CM-10488T 
TYPICAL CONSTANT - CURRENT CHARACTERISTICS 


E,*6.3 VOLTS I¢,° GRID ~ No. | MA, 
GRID-No.2 VOLTS 2400 Ico *GRIO-No.2 MA. 


= “Jac ee ee ee cenen eens Ip*2200 
[Tp 

gS Poe SE Ee ee 
eRe Ne 


” 

2 ea ER ee 
= -10 

i OFFER 

6 -20 


0 800 1200 2400 2800 
PLATE atten 92CM-10494T 


the radiator to maintain the plate core at 250 C with an incoming air temperature 
of 25 C and with no restrictions at the plate-contact flange are: 


Plate) Dissipation’ is... vce Wetec tite ae sists tise oe 100 300 600 700 watts 
Air Plow ete oad. etal srtele ited ents ert hc mn ete 2 4 11 16 cu ft/min 
Static Pressure ditetavarcitec aoc ceo ete olecaretorecans fe 0.04 0.14 0.66 0.96 in, water 


A sufficient quantity of air should be directed at the heater terminal and al- 
lowed to flow past each of the terminals so that no terminal temperature exceeds 
the specified maximum value of 250 C; an air flow of 2.5 efm is usually adequate. 
Forced-air cooling of heater and cathode terminals is usually required during stand- 
by (heater only) operation. Air flow may be removed simultaneously with all volt- 
ages. 


BEAM POWER TUBE 


Rugged, uhf, forced-air-cooled, 

76 5] heater-cathode, cermolox type used as 
rf-pulse power amplifier in compact 

mobile and fixed equipment where de- 

pendable performance under severe 

shock and vibration is essential. May be used with full input up to 1215 Me, and 
with reduced efficiency at higher frequencies. Plate-and-Screen Pulsed RF Amplifier 
maximum average plate dissipation, CCS 600 watts; maximum pulse duration, 10 
microseconds in any 1000-microsecond interval. Tube has matrix-type cathode. 
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Technical Data 


PEBATER VOLTAGE: (A0/DC) ta. tice Ma 6 5) eae OO oth OR MEK ehlevctene 6.3 volts 
PIMATER: GURREN TAG Git VOUS 6 sci dics Wie cs es wath valhivls VAPOR Wf ba Heian TBA cle 7.5 amperes 
PAREN a A PING TIMES HON wh NE ES A oe PA OA. 120 seconds 
Mu-FACTOR, GRID-NO.2'TO GRID NO.1*. 20. ke dew cctv cee cebounecns 13 
DIRECT INTERELECTRODE CAPACITANCES:t 
CTS DU SA TURER s0 Ric 1s inate 0 tuk kk 6 Mec havele ae awe oy 0.13 max pf 
Grid@No.i.to:cathode andiheaters .i hes ia-scrakiti meineltal eee Ric Rims. «Biomater 29 put 
Plate LO.cathode: ang Menten... ...0 <5 ccs. adeitinienhaeewcorertee teh aterm ohineree. 0.01 max pf 
CEPIGH NOSES CON PPIG AN Osan ota oie liues.o oi to overece, $e er Sic bo loots ete Mae Bit ae aes 38 pf 
GTIGUNO 2G plate tee ee See ot ces ca edsasle ta aden ena RMI UM ee IER ET 6.5 ppt 
GridJNowio.cathode and jheaters:) bei Fda ate caabuiniedein 0 oh eaaidew es 0.8 max pul 
PLATE*CORB TEMPERATURE s. corte Oe ee Een 250 max °C 
TERMINAL TEMPERATURE (Plate, Grid No.2, Grid No.1, Cathode, and Heater) 250 max °C 
* For plate volts, 225; grid-No.2 volts, 225; plate ma., 100. 
GRID-PULSED RF AMPLIFIER 
and 
GRID-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time® of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Me 
IDGrPLATHIMOL TAGES: 543)55, ares sh chee eh Ie aE Lal cite ON antl Wadley: Basle 5000 maz volts 
PEAK POSITIVE-PULSE GRID-NO.2 VOLTAGE. ..... ccc cece cece eee e eens 1200 max volts 
PIGEGRID- NOL VOLTAGE): «ater cis «chev cvcasctue tis tusnsae teas im oeuer iden eats serach omens eet hc —250 max volts 
DG PLATD CURRENT DURING PULSE.) oe ses tps nthe eb eee ee cde s 9 max amperes 
ONS PLATE CORRENTE 6555 Gli Sirs Sad Cae alas, oO seme es ei Maho te 2s MUMS 0.5 max ampere 
CGRID-NO:2 INPUT ACA Verage) oo. bck casas 64) 6 0! nay ot RELROD He Ghote ln tedchakaates wisieioehs. 25 max watts 
GRID-N.0.1 INPUT (Average) oo 6 cde as if ea at ict bites Ae HP tee tee hatte ls ae las ave 10 max watts 
PLATS DISSIPATION: (A Verage).::57icrcte cre or cre ete eer cree eee re area cera the ol olig diie, s 600 max watts 
In grid-pulsed cathode-drive® circuit with rectangular- 
Typical Operation: wave pulse at 1215 Mc and with duty factor® of 0.01 
DIGCePlatervy Ota geereene oy «kilo eh sof dielatonased 4 sual tbe, saohovs, Se eyeleas 3600. 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage.............0 ee eeeee 800 1000 volts 
DCF Grid= NOV OMAZe Pe. 6 ois. csloetacahonsuok ste tohetar Areustohed bio qohad di bateietls -100 -120 volts 
DC Plate Current: during ‘pulse... 1. Wa Pes ae oe ek 8 9 amperes 
Be PRS Bh | Sa near ie Ceo Wc nea Re gor a 0.19 0.2 ampere 
BG COPACLIN Ooe WOME POR Gore 6 5.6 wi a. chin )sl tuvnaire lpksi ahs ia)'s, Ato Asta GR Sie 6 0.005 0.006 ampere 
DOCS MA PIGMIN Grd MATTOON. cic). sto oko vhs eb oo he's abs pebs boeein ers 0.02 0.02 ampere 
Output-Circuit Efficiency (Approx.). 000... eee eee nes 80 80 per cent 
Driver Power Output at peak of pulse (Approx.)°........... Ry 6.3 kw 
Useful Power Output at peak of pulse (Approx.)*........... 15 20 kw 
In grid-and-screen-pulsed cathode-drive® circuit with ree- 
: tangular-wave pulses at 1215 Me with duty factor® of 0.01 
IDGEPIACELV OlLEARO TE te eclarc sactitle atl tel akinesia cine « aighewa airs 3600 4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage............00ceeeeee 800 1000 volts 
DGiGrid=-NovLiV oltage.. ccs s.. a. elo hisses Sears site + aa tevereouheneint 0 0 volts 
be Pate current during pulse.i5 6. ca. ces sey ie ead eee 8 9 amperes 
EEE 5a sissies cus) Gots) whan eronerasans- dowtinie Ws mierevese-esenalaies 0.145 0.165 ampere 
DG REPOS CUTTONG soc ais baiting Sy olen wale es single 4 eto 0.003 0.006 ampere 
TC USTIGHNOsISGULLONG: o4, cue oie che aise ale dy eine ce isitte ents a6 ete fs 0.017 0.017 ampere 
Output-Circuit Efficiency (Approx.)... 0... cece eee eee eee eee 80 80 ampere 
Driver Power Output at peak of pulse (Approx.)[........... 2.4 2.9 kw 
Useful Power Output at peak of pulse (Approx.)*........... 11 15 kw 
PLATE-AND-SCREEN-PULSED RF AMPLIFIER 
For maximum ON time? of 10 microseconds 
Maximum CCS Ratings: Up to 1215 Mc 
PRAK POSITIVE-PULSE) PLATE VOLTAGE ofc os 5.G)4,0)2 66.00 css5 is droyewis nie ia cies 8000 max volts 
PEAK POSITIVE-PULSE GRID-NO.2 VOLTAGE. .... ccc eee e ence ee neee 1200 max volts 
DGGRID-NG. 1; VOLTAGH. 5) Fe Pins usts oie. otis tous cauie linlatele¥s;iet olsiocaichetamen thats ye Stes Mens -250 max volts 
DC PLATE CURRENT DURING PULSE...........00e ee. ORE SOE POMACL ND cE : 9 max amperes 
DG PLATS CURRENT). 0.5. 6. + je eos ss su enate h aeteboueis te: amatoellunt 6 ney talee Manele duals 0.12 max ampere 
GRID-No.2 INPUT (Average).......... EN OI Preaoan fee oe ABS a A oe 25 max watts 
GRID-No.1 INPUT (Average)........... Re eieters inate Ne BMasteisie is este. ¢ Hincee AE 10 max watts 
PLATE DISSIPATION (Average).....++.++5. eietisasiles = a Wesedth skate eh ole ern os BBR: A 600 max watts 


a RCA Transmitting Tubes 


TYPICAL PLATE CHARACTERISTICS 


TYPE 765) 
E¢*6.3 VOLTS 
GRIO-No.2 VOLTS #1000 


PLATE AMPERES 


00 


3000 4000 


TYPICAL CHARACTERISTICS 


TYPE 765I 
E,s6.3 VOLTS 


tT 


GRID-No.! (Ic) OR GRID-Na 2 (Ico) AMPERES 


=t 
1000 2000 3000 


PLATE VOLTS 
92CM-I050!IT 


Typical Operation: 


Peak Positive-Pulse Plate Voltage............ 7200 
Peak Positive-Pulse Grid-No.2 Voltage....... 800 
DC Grid-No.1 Voltage. .........0...csceeen 0 
DC Plate Current during pulse.............. 8 
DC. Plate Current, cai eicaie eaal ae oot eee 0.09 
DC Grid-No-.2) Current :).3/5 . Mee ee alse co ce ors 0.003 
DGiGrid-N owls Gurrent./. J.) cvaldveseieeee eleiloke ts eke 0.015 
Output-Circuit Efficiency (Approx.).......... 80 
Driver Power Output at peak of pulse (Approx.) 2 Ls 
Useful Power Output at peak of pulse (Approx.)* 22 


¢ Measured with special shield adapter. 


$000 
PLATE VOLTS 


# GRID-No.2 VOLTS=1000 


NEA it 


; GRID-No.! VOLTS Ecj2+200 
| 


8000 
1000 


PADESS Tae GCOWGLR f | (GR De i ed ee 
6600 7000 


7200 
800 


In cathode-drive® circuit with rectunqular-wave 
pulses at 1215 Mc and with duty factor® of 0.01 


8000 


92CM-10491T 


volts 
volts 
volts 
amperes 
ampere 
ampere 
ampere 
per cent 
kw 

kw 


° ON time is defined as the sum of the durations of all the individual pulses which occur during any 
1000-microsecond interval. An increase in de plate current during the pulse may be permissible at 
shorter ON times, and a decrease is usually required at longer ON times. 
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Pulse duration is defined as the time interval between the two points on the pulse at which the instan- 
taneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 


/ smooth curve through the average of the fluctuations over the top portion of the pulse. 


® Cathode is at de ground potential. 
® Duty factor is defined as the ratio of ON time to total dlapsed time in any 1000-microsecond interval. 


° Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to tube drive circuit. It will vary with frequency of operation and driver circuitry. 


“ This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 


Type 7651 may be operated in any position. OUTLINE 84, Outlines Section. 
Within its maximum ratings, forced-air cooling considerations for the 7651 are iden- 
tical with those given under Operating Considerations for Type 7650. 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 7 80] 


used as rf power amplifier and oscilla- 

tor in compact mobile and fixed equip- 

ment where the use of air may not be 

practical. May be useful at frequencies up to 3000 Mc and beyond. Class C Teleg- 
raphy maximum plate input, CCS 62.5 watts. Type 7801 may be operated in any 
position. OUTLINE 76, Outlines Section. For thermal considerations, refer to Power 
Tube Installation Section. 


PRATER  WOLTAGE (AC/DC) bu cce mts Glaitlafe oe ais @robetg 6h ete Wee sas ah aohite a nen erat eons 12.6 volts 
MEATERCURRENT 20/12:6. volts Phen iets pies tires eee 0.5 ampere 
IMINIMUMIEL BA TING) LIMB sisteesis Baik Gis eva be eitus wie ok ae Boe Bele ies 40 seconds 
Mu-FActTor, GRID No.2 To GRID NOA# a. we le ck Ce lees Ue tla wl a 30 
DIRECT INTERELECTRODE CAPACITANCES:° 

GTIGUN OSL COMDLACS He I) RIS IS INE a teas et ee ig 0.025 max pf 

GridéNo.t to cathodeand heater..c. 05h ce. feiss optus an create tome ees 9.5 ppl 

Plate. to cathode and heater, Peeie seein sits sintarete ace tN Ns as 0.004 max put 

GrIGeN Ord; CONRTIG NOLS sc. cgeteeteunis wate so te Ue tis lar em Lam MON Ostia, Senne hs 17 put 

GIA PNOsArCOr Pl ACe as he eras meek ahha aloe ARON AO RS OF SPS, ania ele Ode aee, cps asa 2.2 ppl 

GrideNio-2sto cathode, and’ heaters +s cs sates aod ane ey neonates 0.18 max ppt 
TERMINAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode, and heater) 250 max XO 
# For plate volts, 250; grid-No.2 volts, 250; plate ma., 35. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: 
DOCG B OA TEV OU EAGE ie io) «2071 sca ih, spd, + vin, ho MTA Wie) aa, a olcel eoteNNON, place, pal niGa Uiky 750 max volts 
DGG RID-N OO: 2aN OUTAGE loc sie eee a ott ole oie elo UP SERED a wo) aelere Raheem ene eter 250 max volts 
DCU RIDIN Os VOT A Geir. ec eccsee orcs A uence oleae Ron Mok aT on ollb lore, ee cM ne era -100 max volts 
DGCLPUATEIOURREN DT peccbske stoner cicce ac octcie ticitre: crecna ale stoke Antec er eae am ree 70 max ma 
DEGRID-NO ME GRRENT sche td. oor ache Cee is weenie a nes Re Le toner ieee 15 max ma 
POUCA T UN PCRT erie fe Bi coats aah ARN ARN Gr Be yiederal oh phralrer that dai (bi ou oeity Aug Tee a ee ceo A ae 52.5 max watts 
GRID-N Oo CU NPU Ties tele Ce eetaes cos oie Ate ea hoes on Mee ade cele: sect iote ne utah 2 max watts 


PVA TR OISSIPATION sie) cottage loko co Me Gy srotea. cies Sda ou hla aud lo lato cake aL eteien dee en Be he Reem eche 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in the following three charts: 


nn 

rag TYPE 780l 
OO Go LHEATER VOLTS #12.6 
reas OC PLATE VOLTS=650 
gaa DC GRID-No.2 VOLTS =225 
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Hz Eg a 
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——— eee RCA Transmitting Tubes 


TYPE 7801 


nnn HEATER VOLTS = 12.6 
poe eS DC PLATE VOLTS= 650 
Zoli > DC GRID-No. 2 VOLTS = 225 
e°Sss DC PLATE MILLIAMPERES = 65 
A+A4 4 Ww 30} ORIVER POWER OUTPUT WATTS =! 
e833: ie 
atsa2a= 
222s 
Pa- We hE 
E2°og8 9 20 
age2 5 BANS ib od Md ily 
N 
a ors 
rpg gt ge Baar es Fos 0 DP 
fe 
2 883 a Cu Poole etd 
a $6 Io, i 
PU asst eats ee re 
fo) 1000 +=2000 3000 


FREQUENC Y— Mc 
92CS-10944T 


TyPeE 780 


GRID-No,! (Ic,) MILLIAMPERES 


POWER OUTPUT (PO)- WATTS 
POWER GAIN (PG)- db 
GRID-No.2(Ic¢o) MILLIAMPERES 
NEGATIVE GRIO-No.1 (-Ec,) VOLTS” 


ie) 1000 2000 3000 


FREQUENCY —Mc 
92CS-10942T 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Carrier conditions per tube for use with @ maximum modulation factor of 1 
Maximum CCS Ratings: 


DC. PLATE VOLTAGBY 3 yo.'ss'e a. « arsaeuobesnr quienes uscouel the cateneteh oe capa, ote aes fe 750 max 
DC ‘GRID-NO.Z VOLEAGE Cosi etinicctie oso ntire Gane «arta oe tn tae hats wie wie teaenae 250 max 
DC GRID-NO.1 VOUTAGE 5/5/08 ois Ba ee ee ee eee oe enna tes Bad sin -100 max 
DG* PLATE ‘CURRENT. 0) .-3 bis Rea Ree Rte ee age, Senna a ah chet ae el 60 max 
DCF GRID-NOSY CURRENT (2 ye antennas ie orca eee eaten a Ray here Peete eho 15 max 
PLATE, INPUTS 2.5, owe cte ase aoe ai are eke teas «eerie ss oe ne Renna EPA Tc a Bhat or aeecaeel 45 max 
GRID*N 0.2) INBUT RAG is isan cho ia 6 wee eae RG Lae ita eiche ape ara cts are ora wile ote 2 max 
PRAT DD ISSIRATION BA 56 CP On ca alas A io tiacy nisce cant © 


Typical CCS Operation in Cathode-Drive Circuit: 
Shown graphically in ‘the following chart: 


TYPE 780I 

HEATER VOLTS 212.6 

OC PLATE VOLTS = 650 

DC GRID-No. 2 VOLTS #225 

DC PLATE MILLIAMPERES = 50 
ORIVER POWER OUTPUT WATTS=| 


POWER OUTPUT (PO)- WATTS 
POWER GAIN (PG)- db 
GRID-No. | (Ic;) MILLIAMPERES 


GRID-No,2 (Ic 9) MILLIAMPERES 
NEGATIVE GRID-No.! (-Ec,) VOLTS 
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AF POWER AMPLIFIER AND MODULATOR 
and 
LINEAR RF POWER AMPLIFIER 


Single-Sideband Suppressed-Carrier Service 
Maximum CCS Ratings: 


IDC PEATE VOLTAGE... cove or ce eS a ee tee CREP Pe atwits ae 750 max volts 
DC GRIN al OLTAGE © cb ccc ere ee NODE Con MOR reac ene ene wie cone 250 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENT®........ 000s ccecccrerecceesens 70 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT®. 2.0... cc ee ce eee ee eens 15 max ma 
MAXIMUM-SIGNALTE DATE INPUT? Soo oc ae 0 ola eicie eee hase aac enaE Cweee ale el gies 52.5 max watts 
MAXIMUM-SIGNAL GRID-NO:2 INPUTO ye chia ee oa eh ree aad se 2 max watts 
PUATEVUMSSIPATION errr cis Ce hole res BC a aera ate eee eI ne ae be 


RF POWER AMPLIFIER—Class B Telephony 
Maximum CCS Ratings: 


DCTPUATE VOLTAGH eur oe Cee ee Cee ee eae Ae Te eee 750 max volts 
PIC GRIDeN Ola VOLTAGE ch lls sce aie ctelece CER SUR ta ole a oieho a me ae 250 max volts 
CEP EAR COUR ENT riceoyte lark opelenie knee kclaeg meme caer ate eee as 35 max ma 
DCAGRIDEN On 1C URRENT Ss iho ods hides bia AOD Ce Ore ete eee se 8 max ma 
A Tech NR Tere ree ee ie erase she oso che ibve) si. Tesaat Medeor Loluap al mak Boa meters 52.5 max watts 
ES RID NGS LRU Tr eisn iota sis Oars) ab rica scvcdet ote alice tases otehelor er cerca er eR Leet a cients 2 max watts 
PEATE DISSIPATION © toliere sn wre oss sesnere 6 RTRs Pd enw ans a eeteas Tyree ° 
\ 
Maximum Circuit Values: oe alates 
“aA 
Grid-No.1-Circuit Resistance, Under any condition...............0eeee0% 30000 max* ohms 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

© Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

5 Averaged over any audio-frequency cycle of sine-wave form for AF Power Amplifier and Modulator 
Service. , 

“ If this value is insufficient to provide adequate bias, the additonal required bias must be supplied by a 
cathode resistor or fixed supply. 


TYPICAL 
CHARACTERISTICS 


TYPE 780! 
HEATER VOLTS=#12.6 
GRIO-No.2 VOLTS «225 


GRIO-No.2(I¢>) MILLIAMPERES 
GRID-No.! (I¢;) MILLIAMPERES 


oO 200 400 600 800° 


PLATE VOLTS 
92CM-10954T 
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TYPICAL PLATE CHARACTERISTICS 


Tyre 7801 
HEATER VOLTS 12.6 
GRID-No.2 VOLTS2225 


PLATE MILLIAMPERES 


600 800 
PLATE VOLTS 92CM-l095IT 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 


TYPE 780) 

HEATER VOLTS #12.6 
GRID-No.2 VOLTS #225 
Ic," GRID-No.1 MA. 

Ico" GRID-No.2 MA. 


GRID -wo.! VOLTS 


PLATE VOLTS Y2CM-1095ET 


7842 BEAM POWER TUBE 
Small, uhf, conduction-cooled, 
7 S 43 heater-cathode, cermolox types used as 
af power amplifier and modulator, and 
7844 rf power amplifier and oscillator in 


compact mobile and fixed equipment 
where the use of air may not be practical. Useful at frequencies up to 2000 Mc and 
beyond. Class C Telegraphy maximum plate input, CCS 180 watts. Except for 
heater rating, the 7843 is identical to type 7844. The 7842 is used in equipment 
where dependable performance under severe shock and vibration is essential. Types 
7842, 7843, and 7844 may be operated in any position. OUTLINE 77, Outlines Sec- 
tion. For thermal considerations, refer to Power Tube Installation Section. Except 
for special ratings and performance data, internal construction, and minor changes 
in general characteristics as shown below, the 7842 is identical to type 7844. Type 
7842 has matrix-type cathode. 
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7842 7843 78L4 
PIBATERMVOUTAGE, (AOQ/DC) fig te ilakon eve ties etal a As oleae 6.3 26.5 6.3 volts 
RATER CURREIN Tie mir, 6 elu ae pla a lnial a’ a pckoacts 3.2 0.52 PAE amperes 
IMEINIMUM FEBIATING, TIMES 0) sec: ristisceoianh oiciet dere one dhsslactor's 60 60 60 seconds 
7848, 7844 

Mu-FAcTOR, GRID No.2 Fo Grip No.1#............ 18 18 
DIRECT INTERELECTRODE CAPACITANCES:° 

CTI ANOLE CO IALE ss 4 EH tateens Ih ratailc a Fe laeiatenve-caftebelel rors te 0.065 max 0.065 max put 

Grid No.1 to cathode and heater................. 14 14 pf 

Plate to cathode and heater. .............00.000, 0.019 max 0.015 max put 

GridiNio-15toigrid. N OLZik he tecct ratte balaseteretele tons lketemaNels 19 17 put 

CEEIIN Ope SOURED fa ee ards, Wann ibveda ae siiae SN Wi ae 4.5 4.4 put 

Grid No.2 to cathode and heater................. 1.3 max 0.4 max put 
CONDUCTION-CYLINDER TEMPERATURE. .............. 250 max 250 max 6; 
SEAL TEMPERATURE (Plate, grid No.2, grid No.1, cathode 

ANG HEALER Me eee ea scde haat bse ie eee 250 max 250 max °C 


# For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 


AF POWER AMPLIFIER AND MODULATOR—Class AB} 
Maximum CCS Ratings: 


DGERLATE VOLTAGE dein sianieain outer eeiaiete cite oer ive ateiereieies suauaiele ata tetereie 1000 max volts 
PCL GRID-N OO: 2aMOb TAGE cicbatrers ibs blciey 5 ak ake WL sGsl ee estas Gaeienar cdots tat scahe Reveal ore 300 max volts 
MAXIMUM-SIGNAL DC PLATE CURRENTS. cite ch oticeidelad dellvasacecsceelbs 180 max ma 
IWAXIMUM-SIGNAT PF LATELUNBRUT micas ioraiars wielers 6 ares Wn prerelease Aras 180 max watts 
MAXIMUM-SIGNAL, GRID-NO.2 INPUTS Bist 5 Ue as aeeiatevdin ake illo o lalh) slels devel 4.5 max watts 
PITATE CLISSTEA TION Ay tree Pieter ee ria a ieee thls lel es ole Meise Nebo tialtnne aero evCihehistores ate. weld \ 

Typical CCS Push-Pull Operation: Values are for 2 tubes 

Guba tea OlES PGs ance. st adath ae inlsde pas clei) efeiaha: aleve tae. Gare atacate 650 850 volts 
DCIGTIO-NG-coVoltage 2. ieee ete oie cle aick.t ate shelstelss acnits 300 300 volts 
DC Grid-No.1 Voltage from fixed-bias source............... —15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage*.............0005 30 30 volts 
Zera-sign aE Gy Plate, Current rer dias acc +e «sno leig 8 eieemiensete se 80 80 ma 
Maximum-Signal DC Plate Current............. cece ones 200 200 ma 
Tero-signal DC Grid-No.2 Current 2 isis .fo claieieieis i are cle gs 2 0 0 ma 
Maximum-Signal DC Grid-No.2 Current.............eeeee- 20 20 ma 
Effective Load Resistance (Plate to plate)..............00-, 4330 7000 ohms 
Maximum-Signal Driving Power (Approx.) ........seeeeees 0 0 watts 
Maximum-Signal Power Output (Approx.).........0005. aes 50 80 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition:* 
Fortixed-bids Opera tiOnaur mitatas cities ierereie ce scons 6 «ees cuelorets « shore cia ots 30000 max ohms 
For cathode-bias:operation .: Seceio saya «Gia sol eke els PUT aah areca ete Vers Not recommended 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB2 
Maximum CCS Ratings: 


PD GILEAT ER VIGL TAG mls Ce cere arse es ake Mla latoue tesla heute a otis’ orate a toletecatal ectve 1000 max volts 
TDCi GRID-NORCUV OUTAGE ee lors esidiows wis oe ba eevllamoubtaty oustale aes so ahecite taal os a bebe wale 300 max volts 
MAXINGIM- SIGNALED CeoPLATD CURRENT Liu await neat needa or Ue 180 max ma 
MAXIMUM-SIGNAL DC GRID-NO.1 CURRENT®.. 0... 0 cs cece sccccnccccces 30 max ma 
MAXIMUM-SIGNAL PLATE ENPUTS sibisy cused: ecocs etal sols joxe te,'ee s Suara ave Maae beasts tee leks tousies 180 max watts 
NEA SEMUMSSIONA TAG RID=IN Oc ot PNP UT a iiels « tlevlelste jsusreusiic tent crarsvese id ereushesarteiels AR 4.5 max watts 
PEATE MOISSIPA TIONS oe olera cue isria aii aleaehis sera cisiacs 6 jake Sahaieieutte centro eaters we 

Typical CCS Push-Pull Operation: Values are for 2 tubes 

WCelatewVoltagee ccs cious sisis Gyroieewalveledtinlages.s axpitede arereMone i 650 850 volts 
Gr GTId= NOt pV OLGA ROO ely seabed stake neyo tarot nce) atin wiaienete 300 3800 volts 
DC Grid-No.1 Voltage from fixed-bias source.......... MPIOR -15 -15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage.............. Avo tate 46 46 volta 
Zero-signal oO (Plate: Currentia. 5 sic aisle) close chayeliaiiate les si'si fs minus (bite 80 80 ma 
Maximum-signal DC Plate Current oc. cis.csud sass .8 snus. s,5) $5000 A 355 355 ma 
Zero-Signal DC Grid-No.2 Current..........0eeee0. SARE 0 0 ma 
Maximum-Signal DC Grid-No.2 Current............. ates arets 25 25 ma 
Maximum-Signal DC Grid-No.1 Current............... basin 15 ins ma 
Effective Load Resistance (Plate to plate)............. HSLARS 2450 3960 ohms 
Maximum-Signal Driving Power (Approx.)**.........4. AP 0.3 0.3 watt 
Maximum-Signal Power Output (Approx.).......ceseeeeees 85 140 watts 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: Up to 1215 Me 
DC PLATE VOLTAGE...... aio aps uatebaMTeee verre santas, alte Miia fea) ah anny egiatal ovale ranac's, exeteioneiens 800 max volts 
DC GriID-NO.2 VOLTAGE. ........+-00% Me latejetatena isis ieveters efeteteteceiater air sce aie ae 300 maz volts 
DC GRID-No.1 VOLTAGE.......... SEE 5: <lsue:'0,:0)6 her elatey Grey syaye sheteunteneketeaomeok ate ote -100 max volts 
DC PLATE CURRENT..... ROSE rip) cies euiotis, oriejariote, bie, e eaenerehtie enema raters eloicts 150 max ma 
DC GRID-NO.1 CURRENT........005. Ra A¥s soa oni otere laurie agetereoie tse teehoeis @ eke 30 max ma 
PEATH INPUT fii sieeis cialeie ele Move roleleamiersteretersveuaie EY NY ALEC OCD. BOC he r 120 max watts 
GRID-NO.2 INPUT........+- ReaD ie etvevene siete tie “visi eve etoreserece Gia etiny Fre 3 max watts 
PLATE DISSIPATION. ....c0-csceccuvece GstosstonueeKsiods ekator eho 6 ea eke ere tetcee e 

Typical CCS Operation: A 400 Me 

DC Plate Voltage. .....i..03.00% 00 Diatiidie's"elene'e bia aliaten 400 700 volts 
DC Grid-No.2 Voltage®.........0.0000. Or es vee y eetess 200 250 volts 
DC Grid-No.1 Voltagef.......... Balint faite Baie e MASRENEN EK Shai -20 -—50 volts 
DC Plate Current eae ae nails athens ia ate lee! GENS (Shae SPP at, 100 130 ma 
DC Grid=No.2 Current.) a ree oa a ies eisiag ole rele eee 5 10 ma 
DC Grid-No.1 Currentiics 5 -ch. ore Clots cleo clevelie lected ets: sane ater 5 10 ma 
Driver Power Output (Approx.)44.. 0.0... ccc eee eee eee ees 2 3 watts 
Useful Power/Output (Approx,) Guess ee nee ca seca. 16 45 watts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition..................6. ea 30000 % max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: Up to 1215 Me 
DGC. PLATB: VOLTAGBS Hains eters «ke lere 0. Klas Shera erence aero ne ev ates tonal 1000 max volts 
DC GRID-N OZ VOLTAGES ir cvaletavaperetacs o.ckelone ductal oasid eheateaee kote sas cane meee ate oe 300 max volts 
DC GRID-No.1 VOLTAGE........ Ayers Metadloho Te a forces eee lenses ee ee Raaea Lelio ceva, cnahtaalioua te -100 max volts 
DC PEATH! CURRENT 5c. cc. o custeter ghetto ananesaledexonan ctanevercisgcdenedsteitee te okeinit erekausih oxehece 180 max ma 
DC GRID-NO.1L. CURRENT) seicce sre susuevaratatahe ayakets colanetavenonsiets ahetiie telarg ecae ete eee ie 30 max ma 
PLEATS INPUD so oo eine o SIRS 5 oko Waals sattaNezal tonolant RMN ates. «a oltre oat onake ate. 6 180 max watts 
GRID-N0.2 INBUT: 68 otercte cea dart Were nam Rhett ores aiveladene miele louerawe tare ater ee 4.5 max watts 
PLATE) DISSIPATION 25: BEC sosartheraathetotoostmewemeteledokaxth wenn meter reaene Vietomenices revere ® 
Typical CCS Operation: At 400 Me A 1215 Mc 
DC Plate Voltage si. ocuee eee mee eee 400 900 900 volts 
DC Grid-No.2 Voltage? eo... 4. 5 ee hoon 200 300 300 volts 
DC Grid-No.1 Voltage We. 2. ee eee -385 -30 —22 volts 
DG: Plate: Current iad batter au orecere aoavere levepetovecs 150 170 170 ma 
DC GridsNo:2iCurrent..5:. oasis eae coven oielenene 5 1 1 ma 
DC Grid-No:] Current... deo ccs asia es sler H 3 10 4 ma 
Driver Power Output (Approx.)44..........0.. 3 3 5 watts 
Useful Power Output (Approx.).......... does 23 80 40 watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition.................. . 30000% max ohms 
t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced, depending on operating condi- 
tions and frequency, to prevent overheating the cathode and resultant short life. 

° Measured with special shield adapter. 

* A veraged over any audio-frequency cycle of sine-wave form. 

®Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

[Preferably obtained from a fixed supply. 

“The driver stage should be capable of supplying the No.1 grids of the Class AB: stage with the specified 
driving voltage at low distortion. 

*T he resistance introduced into the grid-No.1 circuit by the input coupling should be held to a low value. 
In no case should it exceed the specified maximum value; transformer- or impedance-coupling devices are 
recommended. 

**Driver stage should be capable of supplying the specified driving power at low distortion to the No.1 
grids of the ABz stage. To minimize distortion, the effective resistance per grid-No.1 circuit of the AB2 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 


®Obtained preferably from a separate source modulated along with the plate supply. 
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tObtained from grid-No.1 resistor or from a combination of grid-No.1 resistor with either fixed supply or 
cathode resistor. 


44The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, components, 
initial tube characteristics, and tube characteristics during life. 


xIf this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 


®*Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 
* *& Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, or by combination methods. 


TYPICAL PLATE CHARACTERISTICS 


1400 TYPES 6816 
E4*6.3 VOLTS 
GRID-No. 2 VOLTS «300 


PLATE MILLIAMPERES 
@ 
° 


600 
400 
oO 200 400 600 800 1000 


PLATE VOLTS 92CM-9222TB 


TYPICAL CHARACTERISTICS 


E,=6.3 VOLTS 
GRID-No.2 VOLTS =300 


GRID-No.I(Ic}) OR GRID-No. 2 (I¢2) 
MILLIAMPERES 


07200 400 600 800 1000 


PLATE VOLTS 
92CS -9225TI 


BEAM POWER TUBE 


Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 
used as rf power amplifier and oscilla- 7 87 O 
tor in compact mobile and fixed equip- 
ment where forced-air cooling may not 
be practical. Useful at frequencies up to 3000 Mc and beyond. Class C Telegraphy 
maximum plate input CCS, 52.5 watts. Heater volts (ac/dc), 6.3; amperes, 1. May 
be operated in any position. OUTLINE 76, Outlines Section. Except for heater rating, 
the 7870 is identical to type 7801. 
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BEAM POWER TUBE 


790 5 Miniature, quick-heating filament 
type used in rf power-amplifier, oscilla- 
tor, and frequency-multiplier service 
at frequencies up to 175 Mc in mobile- 
andemergency-communications equip- 
ment. Delivers 7 watts useful power 
(ICAS) at 175 Me. 


FILAMENT VOLTAGE (AC/DC) .......22200ccceee DOOR EDIE ON Ons 6.3 volts 
BILGAMENT CURRENT i a.ilbva ainedr anes Goats lekeistehe) so obelare’ aves oareceferatavalensnelerenenete 0.65 ampere 
EIRAMENT) WARM-U PiLIME). annie icceis aise meneievelsisioleleleie sie eis) velo siete Reiss Less than one second 
DrrEcT INTERELECTRODE CAPACITANCES:° 
Grid IN 6.160: Diatew a ued seisiceciae wetness Bugle «a sn e/sta buns \.olee, Mele tans 0.14 max upf 
Grid No.1 to filament, grid No.3, and grid No.2......... 5 ae eiaig cates 8.5 pf 
Plate to filament, grid No.3, and grid No.2.......... ald whe steieesteietate 5.5 put 


°Without external shield. 
Characteristics, Class Ay Amplifier: 


Plate Voltages ronnie ere eminent alte oie ATOR BeBe mi anata hae! 200 volts 
GriduU NOs ete eh tee eile cute ceabet ng nan arate tN Heide bs aleMel sla teneNsiccla ale tare aveceieis Connected to pin 1 at socket 
Grid=Noi2 Voltage cisaic ies: srcuspoe ei ciete ats ccabts tal atenelians atonelan eval ode caust an Peteiaels css 185 volts 
Grid-NosL Volta een Marcel wlesss eietesen vee Malate sae tevekencusnets Cusiekeiecihtieweva ounleene -6 volts 
Mu-Factor; Grid"Nio:2 to grid? Nod 5 2 os acs e es se ste elvis al vis) aitiagel sie « 11.5 

Transconductance tres rare reas clave cle acctece eeu eee oes ele eee eae ietaeaee ne a emt 6700 »umhos 
Plate Current occ cess b cee on ORE lodete. Seat adel ats MIG uate a vetaten ahs reba that aes 36 ma 
Grid= Nos 2i@urren th je cvats sk ve stools sip euctledevets worsen toute Woke oulistoh orn uueke rotten cuties 2.5 ma 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
At frequencies wp to 175 Me 


Maximum Ratings: ICAS 
DEiPLATEIVOLTAGE  c)/, cis, few. baboon eS Holes bs ousutu thant Caan eas hndesoas edcdte Gas tine Oe 300 maa volts 
CERTD. IN OLS PPR os ae fia te tca re arial elec au esas ated on hal av CORtia ve pa Sane SLRCA cera eeT SER Aon Connect to pin 1 at socket 
DC Grip-N0:2: SUPPLY: VOLTAGE. ...05, 5s © 6 6 cat Sel bles che Whe otase ota mille eter 300 max volts 
DC. .GRID-N 0.2, VOLTAGE. ic 2). oun anavapnces dakota ele Cieun Seeblsin eee ae oe 250 max volts 
DC. GRID-NO.1 VOLTAGES 6605 hoc oe ie UPL s bs PSDs 6 Ata a aieve -125 max volts 
DCIPLATE ‘CURRENT cigica cies lothera kare eles ie aiaienes Ohtake kali tote: cReeneera a 60 max ma 
DC GRID-N0.2 CURRENT 4. RR Adis elals 0 ts Riis. «| SEMAN ME STe tas nal aohs val suchas c 10 maz ma 
DGC GrRip-NO:.L. CURRENT O. . o bce coe nis ees Catan PAGE a toisiebtals 5 max "ma 
PLATEVINPUT oie cccae ciple ees iat BUN SIO Ess OOS SEEN oT GER Ee RE RO ee ices 18 max watts 
GRID-NO.2- INPUT. 2 cicle tnd cic e ee ee Ree a Te GTA a TAR th et ol ete oe 1.5 max watts 
PLATE) DISSIPATION, sveusie sa chsies Oisase tetas obs sient iate dersuena enabled: colt Monoetene 10 max watts 
BULB TEMPERATURE (At hottest point)............ chelle i Siatea Sits oe a scalteer 225 mux &G 
As amplifier at 175 Mc® 
Typical Operation: ICAS 
DC. Plate: Voltage). s iiss trict. cee eet aus ois sneibencne Me eneleeeye etatnile 2-6 300 300 volts 
Grid: NOB ero oia,ochy cheese ho eR ey euperUar pena he pene tisha ke Connected to pin 1 at socket 
DC Grid-No.2 Voltage*®...........cccccscvecee i Pe 160 185 volts 
DC Grid-No:l Voltagett ss /oi\..« 5,ou.s pile pede t aurte tial i sachosas sions —36 —39 volts 
From a grid-No.lresistoniolicr sais a oles cveleiele) cic ione arkansas 18000 18000 ohms 
Péak RE) Grid-NowiVoltage te eis ck stemie halen cise ween sacs Al 43 volts 
DC,«,Plate:i Current ie sao Payee enact wee ets aul aes She late eas 50 60 ma 
DCiGrid-No.2) Currents chs, een alchetn ke aetna teehee atcrore fo 2.5 4 ma 
DC: Grid-No.1,Current, CA pprox:) si iiieiiicino bs <0 con's cules ase Z one ma 
Driving Power (Approx) fii. car ssi stele oheolinialle: «lovislbolly eed io Gate 1 a watt 
Useful Power Output (Approx.)ff........c ccc cece eee teens 5.5 ih watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance. ..........cccceecesccveevece 0.1 max 0.1 max megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
At frequencies up to 175 Mc 


Maximum Ratings: ICAS 
DC PLATE VOLTAGE.......... Ss alale Jo avehns 'ahate Belles Slee Ste Walebe Siete cleae wieuatane 250 max volts 
GRID NIO.3 isc) osilolovelevaie ena a a lactevatensiiore Mei. ois sila alets ately’ LES AN a AR Connect to pin 1 at socket 


(pS ea a ae Eo Technical Data a I PE STEREO AOI TED 


PAR IDAINO CN OLTAGE 0 one. biden diana albes alk ee aC tk FAS OHS 250 max volts 
DG; GRID-N 0.1 VOLTAGB i iieekis cs iiewiaiee bie ole vals a) eRe ta imalrnas be iret ite clel oh et lerelatte -125 max volts 
De BATE COURRIGNT Jers ab. gus, 6 wnkalShals.c’s sd Ab PA dlalete aels asielets aus helalerchoss eleiia 60 max ma 
PPG MeM Ler Oren COMIREEINT S £5 5 ceo cs 37 se cisco aio 5 bua o ele lc uae oie Sa toi ere Te ths 10 max ma 
DO GRID=NOW CURRENT ia. censuses a clle cisions lee eh ede ares alakbraletare etave eters ateke 5 max ma 
EA Sa NE TS Ab a cto oS es vols Kalb Wo diet dhaUga le Giuie b dink glintil We aca te ahdiar Sa cola Ane sists 15 max watts 
RS RIDIN Osan NE UT AcmtnU Ya fo. ste) oye fei oi dali orev eho felonies cine cocked claueustel oaahca aenaehetbarts Seas 1.4 max watts 
EAN THMOISSIDA TION metesa ace out ce ealc Penta cialcue «ist cla ae Cai ace e/an eu tetera) 6 alse 7 max watts 
BULB TEMPERATURE CAL hottest Point): sas oe eee ais coce-dlae ene 4 asus 225 max °C 
Typical Operation:® At175 Mc yOA'S 
DGvPlaterVoltagestan. Haims alle. ckedais os lloke alba a ab asNeter elhel whens Sl aicahiatig Silay ALS el’ ov tate 250 volts 
Grid NGS eae abi. stetasialclsy sls fea less wtelajetmrtiy oy) Whee ita leFaueval ceouereehe Connected to pin 1 at socket 
DC Grid-No.2 Voltage?’ ...... de shasta ate tone God PE Se a Ra eLe RIG Sar EIA tele Lo aie oratUae 250 volts 
DD GtGrid=N ol Vobta gern. trretosa a teteiekele she evoke iets A ateN eae eTemaIe eracoreke hahedeae Ree vanc -70 volts 
Fromcagenid-Noal resistor Of viriaiteie esis ovcdeteieltahs Oke okavermie pelo. die oteta autres 33000 ohms 
Peak aereGrid=norl’ Voltages ocean ee ae are ere an en one T5 volts 
DC; Plate | Carren tar aly sre ateye's eee dalsl Gvenere + ae enacts. ele ie Taree ene rae ea tae oe 60) ma 
DC Gridenio. 2 Currents. ora esstele saiers rol elec cerca ee eee ata stale, fapeeR sie os ma 
WC Grid=No ls Current CA DOPOR:) wi dravay wroperehele aie eis areiede Geeseeela aloes eobeiaeienes aie 2c) ma 
Drivin gsEOwCriCA PPlOX.) tele ehicitis ei tectee tae ole fone sie tere ale el tisie cio ao istay erases otk 1 watt 
Usclulpeower OUtpUul CADDFOXRAT( « accent iui te ale cia cre erence eenie sm oes 6.5 watts 


Maximum Circuit Values: 
Grid=Norl-CircurtsResistan Geis. ciate aio aie eo lel a suas etoy ss teeeeera ee he trey aus teeane 


0.lmax megohm 


Maximum Ratings: ICAS 
A GRE AER VOLTA GE ii ete ve rod oh Ral te fey etoile eM Te tate Le Whe retaded ale lode lenetete teres 300 max volts 
GRID NO.3...... Rt iNaNe Meiers stare aie elses, as to ie be bemres SROTIRAN ds Sai tat Gale Walters Bead ah ite at hins Connect to pin 1 at socket. 
DCAGRID-NOle SUPPLYT VOLTAGE Sees oc ce es Seer oem eee 300 max volts 
DIGIGRIDAN OFZ VOLTAGE SG oie rave Ca ameteie ala: ey clea) le Mr nisisseleraiene: Grelavaleuens suerte 250 maz volts 
PDCAGRIDS NOS ViOUTA GEM bree si cascsus 0s eben ous Evatacatel tetas tele tote. walsuoua te Pole abe ceiotece —125 max volts 
PVC -PENTHEGURIRENT ooo aie a6 Bie laos ig) ere ele & io dos wire Oe lelNg Pactedsl Ga ini eobel eartee Sete Tod s hereto 50 max ma 
PO CIGRID=NOrsy CURRENT as. cee sie: oe ke score) Gili 3 Bole halo alaltie televise hors civvel gfe veils 10 max ma 
DGHGRED NOSIS CURRENT otter eine eee cee eee re ee eee ere ee ree 5 max ma 
IPEEATEIENPUTME etre con Site cae esis sive 8-4. s OPS SIEM LePM ate ee ct Alery. be Roetehe atte teens 15 maz watts 
A TEE P DS UICDN DINE ESUS Treen eres cre hertad arias eins aide rakienloy 6. ecole be de Va Ip esaaee keneluenrs (aera TEU Tah erie aire 1.5 max watts 
IPEATE DISSIPATION Ck, ocsl tte esther tal tick ote tale e405 4 rata eh alana eel sila eh eieeeiie ts eunle ra: ied s 10 max watts 
BULBLOEMPERATUREICA €NOCLESE DOINL) 7. a oie aenle seacanonelnt cia ausenstoleboutacceue Goa 6 225 max 2G 
As doubler to 175 Mc 

Typical Operation:° ICAS 
WGP latemViolee © Obey toe aie. arcieta.s sis erers oxstaibuesexctnie eecveseeeaei ebayer 250 300 volts 
CGETIGUIN OB ae ee ecard aaeva te see be csauted bars aieiidisiersve beta calsuceserotishe, ater ees Connected to pin 1 at socket 
DCLGTideNo-2wioltagekr Leo ma canee ot th nts cious cars aeueverantegels 200 215 volts 
DE Grid-NowlsVioltaget sce ae. cid «6 chose sd coevs.s easter s ote ees) wists err —53 -80 volts 

roma grid-N oO. resistor Ofk.cia0 ele siecle cusses bless Pieliotehe scene 53000 53000 ohms 
Peak RE) Grid-=Nosl Vieltame me ne pie aid cratianane phate apelte tepalcenine 60 87 volts 
LORE COC Uren ta mae ilte elo. Mei suse leks: ofe ie ene miaipin wi elev eteveteraber e's 45 50 ma 
i) Ga Gpid= NOL es @ULren Giauctee aiay stele sls ahs, ease cha Sicgebels aud sy sushey amore ts 3.4 3.4 ma 
DCiGrid- Now Current CAPDrOX.) oc otere ss mates creas ols 3 6 wlanaters i 1.5 ma 
DO Tivinte PhOWEPACAD PCOX.) Tea ieaciaiessietete. = scsrshscessiileis sus sssve oor ataiaits 0.4 0.5 watt 
UsetulsleowerOutpuriCApprox)iit cee ce else cite slclele aiteess cree ete te 2.5 AO watts 

As tripler to 175 Me 
ICAS 

WCePlate Voltages tis: sae he a ohh stare a alee Afeue bane of steds eee che Ge 250 250 volts 
MOL CEIN Ob Se PRA ET ue anseri ee ate stans Sheteneator Tass fe, ener edeverene to's) eetah snate Connected to pin 1 at socket 
GiGi d= NG. ZV OGRE FORTMe Sea ate wlio ote ant a wile ebensle ya seherartaira its 180 225 volts 
DC IGN OStEVOlta Ges tees eke fc bys Beicisyeh isles aki cue > «2 shears -—90 -108 volts 

MFOMsAaLeriG-= NOs) TOSIStOL Os ruc. 4 als) eps ouensueuslescliesevonebnusustenel ts 50000 60000 ohms 
Pens tthe Griden On eV OlCAGC warn eps cuss cus otevere es eis plejerstenerercisierel = 105 118 volts 
DCPPlate GurrenGr ee Pas sae a titiele reser: Gneliei ene elate-6 jails Reshabeke et evens 40 50 ma 
LI GEG FidSNOLZ $C Uren Gre hchetenate oes ese, dus oils o crure. Stored muoletorehata te 7A 3.4 ma 
DCuGrid-Novb- Current (A DProXx,) sere visisrs sisters abenaeeerpisletle Wishart 1.8 1.8 ma 
Driving OWLACA DDLOX.) iaats ai kieds scolsto.s a ye lolol loto. oie (ersnehale claret 0.4 0.6 watt 
UsefulePower Output CA Pproxs) Tile deus etic «atti. cle llergiviciots else 1.4 v2 watts 
Maximum Circuit Values: 
Grid Nios L=Cincultplt esis CAN Ce ais aye sirelsiaje els ohoss ep ieleiolisharsletecbleieiels 0.1 max 0.1 max megohm 


RCA Transmitting Tubes. 


® Pins 4 and 5 at rf ground. 

* Obtaincd preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

*k Obtained from a grid-No.1 resistor, or from a combination of grid-No.1 resistor and either fixed 
supply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but also of minimizing distortion by 
bias-supply compensation. 

¢ Driving power includes circuit losses and is the actual power measured at the input to the grid circuit. 
tt Measured at load. 

8 Obtained preferably from a separate source modulated along with the plate supply, or from the modu- 
lated plate supply through a series resistor. It is reeommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


AVERAGE PLATE CHARACTERISTICS 


type 7905 
E¢* 6.3 VOLTS OC 

GRID No.3 CONNECTED TO PIN | AT SOCKET. 
GRID-No. 2 VOLTS= 185 


PLATE MILLIAMPERES 


200 300 400 | (ee 


A) 100 


PLATE VOLTS 92CM—IISBIT 


AVERAGE CHARACTERISTICS 


TYPE 7905 

E¢*6.3 VOLTS DC 

GRID No.3 CONNECTED TO PIN! AT SOCKET. 
GRIO-No. 2 VOLTS #185 


no 
o 


GRID-No. | MILLIAMPERES 
a 


se) 100 200 300 


PLATE VOLTS 
92CS-li383T 


OPERATING CONSIDERATIONS 


Type 7905 requires Miniature nine-contact socket and may be operated in 
vertical position (base up or down), or in horizontal position with pins 2 and 8 in 
vertical plane. OUTLINE 9, Outlines Section. 

Shielding of the 7905 may be used in straight-through rf amplifier service to 
minimize external feedback from the plate to grid No.1. A grounded shield crossing 
the terminal end of the tube socket through the space between pins 2 and 8 and the 
space between pins 8 and 9, is generally adequate for this purpose. No shielding is 
necessary for either frequency doubler or tripler operation. 

When operated from automotive electrical systems, the filament may be sub- 
jected to voltage variations as great as + 20%. Although such extremes in filament 
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voltage may be tolerated for short periods, increased equipment reliability can be 
achieved with improved supply-voltage regulation. 

The socket connections to pins 4 and 5, which are designated LC on the basing 
diagram, may be used to minimize the absorption of rf power in the filament circuit 
by connecting pins 4 and 5 to ground through a capacitor, close to the socket. Pin 1 
is directly grounded and pin 9 is bypassed by using a feedthrough capacitor when 
bringing this filament lead through the chassis, 


POWER TRIODE 


Thoriated-tungsten-filament type . 
used as af power amplifier and modu- 8000 


lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 30 Mc; for operation at 60 Mc, 

plate voltage and plate input should be reduced to 70 per cent of maximum ratings; 
at 100 Me, to 50 per cent. Class C Telegraphy maximum plate dissipation, CCS 125 
watts, ICAS 175 watts. Type 8000 requires Jumbo four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 1 
and 2 in vertical plane. OUTLINE 55, Outlines Section. Plate shows a barely percep- 
tible red color when tube is operated at maximum CCS ratings and a cherry-red 
color at maximum ICAS ratings. 


RICAMBNT. VOLTAGE: (AC/DC)ige re: ovine Pees eee EER ee ot beeen 10 volts 
PILAMENT CURRENT a... ec bies 2 SI Te Ne eae Ree ieee ee acme e ees 4.5 amperes 
AMPLIFIOATION (ACTORS 106 wie stile kate eee ln Red or aterte bre ee kU ole els 16.5 
DIRECT INTERELECTRODE CAPACITANCES: 

ETT NTS DIACO RE Rect erect Goad Ee EE eae es ree cobs bh ears beam al 6.4 put 

Grid COMA nen tare Meee ois Seca ee CR hee Pe oe Bale eres 5.0 ppt 

Plate ComMamentwwn: yw. tle k roe kA A oe oe oie ate es cane oe 3.3 ppt 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
DOVE LATE VOETAGH WS ciclens cles o cles ed ac ola lee ob lareme heels 1600 max 2000 max volts 
DGIGRID VV OLTAGHE ah. ok vc tetti batons ee is ew Deus -500 max -500 max volts 
DCIPEATE OORREN DHEA. fet ee a hata cna Sh ven weet 210 max 250 max ma 
DGrG RIS CURRENT cc slg rei oe ES Fatuleneplsbovago tune teveres ters 40 max 45 max ma 
PUA THEUNEUT otitis cots eerste ne oherers binia eteila late Sher oa tale toruteste 335 max 500 max watts 
POATEVIISSIPATION AM su creer Ore eile cg beets lot hele levee wens 85 max 125 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
DGIPEATE AV OL TAGE Neen <5 EROS Cette ore e's tenavarp'ovenanene Oho Bee 2000 max 2500 max volts 
TIGsG RIDG V OUPAGE eterna a's 6 Matc MNS «bus! oveuensijeus wie ycousieutuegs -500 max -500 max volts 
DOiwPCATH CURRENT. Co vitor eine oe ees Gabe Oe aie 250 max 300 max ma 
DGHGRID CURRENT s <n 5 ert sh chote e.  4, 5: vudus nage sew sole ieis 40 max 45 max ma 
PUA TIOOLNPUT coeteiee cee os 5 oie i cles otec, . bis oa wicket anus ole iebere 500 max 750 max watts 
PLATE DISSIPATION cance cos, caitieis thos bude Gelsial’s bine Mhensoe eH aLs 125 max 175 max watts 
BEAM POWER TUBE 8001 


See type 4E27/8001. 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Mc and with reduced 
input up to 50 Mc. Requires Jumbo four- 
contact socket and may be operated in vertical 8003 
position with base down, or in horizontal posi- 
tion with pins 1 and 3 in vertical plane. Maxi- 
mum length, 8-3/16 inches; maximum diameter, 
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2-9/16 inches. For operation at 50 Me, plate voltage and plate input should be reducedto 83 per cent of 
maximum ratings. Filament volta (ac/dc), 10; amperes, 3.25. Direct interelectrode capacitances: grid to 
plate, 11.7 wuf; grid to filament, 5.8 yuuf; plate to filament, 3.4 uuf. Maximum CCS ratings as AF 
POWER AMPLIFIER AND MODULATOR: dc plate volts, 1350 maz; maximum-signal dc plate 
milliamperes, 250 max; maximum-signal plate input, 330 maz watts; plate dissipation, 100 maz watts. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1350 muz; 
dc grid volts, -100 maz; dc plate milliamperes, 250 maz; dc grid milliamperes, 50 maz; plate input, 330 
maz watts; plate dissipation, 100 mar watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 8003 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type 

8005 used as af power amplifier and modu- 

lator and as rf power amplifier and os- 

cillator. May be used with full input 

up to 60 Mc. For operation at 80 Mc, 

plate voltage and plate input should be reduced to 75 per cent of maximum ratings; 

at 100 Mc, to 60 per cent. Class C Telegraphy maximum plate dissipation, CCS 75 

watts, ICAS 85 watts. Type 8005 requires Small four-contact socket and may be 

operated in vertical position with base down, or in horizontal position with pins 2 

and 8 in vertical plane. OUTLINE 45, Outlines Section. Plate shows a cherry-red color 

when tube is operated at maximum CCS ratings and an orange-red color at maxi- 
mum ICAS ratings. 


FILAMENT VOLTAGE) (AC/DC) acicicis chub ct ote pile he one cielo le ears isthe ela eee 10 volts 
FIEAMENT) CURRENT Sia ne ticte Ae ose cid aie pre; sheet o Wie Miaratets epi erste meets tetera ete totais 3.25 ampercs 
AMPHIFICATION FE ACTOR ahah ee cs os abate bua phe onehal ere cle ener al othe ele eue ly Pale eveneccher cet 20 
DrirEcT INTERELECTRODE CAPACITANCES: 
Grid £0! plate erwin Porno co) cle ova et eranoneetiouer eista le le \eyots | chet aes a mena 5.0 pul 
Grid!'to filament, We -otriciGeld luca nar tor aareke acre clet om hah se ht cheese cneaeee re 6.4 bul 
Plate torfilam ent incete gaat cal doe clues etn sehen ievolsile la: stat Gisucvate ouster ats 1.0 pul 
*Grid volts, 50; plate amperes, 0.5. 
PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum Ratings: CCS ICAS 
DCsPUATE VOLTAGE 5. cos SR ee hae eels hes coma nd nas 1000 max 1250 max volts 
DGiGRID DY OLTAGE UI a iila SEAR ea mee MRNE HREM PeeWee peal -200 maz -—200 max volts 
DGePLATE: CURRENT fdie)cicid evabahate en icneNel eaitaleae Mid dasa hicue 160 max 200 max ma 
DGuGRID: CURRENTE Ss ae) els ee AE coe el aks che Rene aoe 45 max 45 max ma 
PEATE INPUT reyes ie wo acc le GEST) LR ee ae TA 160 max 240 max watts 
PRATH DISSIPATION LG Ge) 0 che oo ae ISR haat henehode towallo domanans 50 max 75 max watts 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum Ratings: CCS ICAS 
DCF PLATEARY OLTAGE iwc teeter nze cS US ate eae tare 1250 mar 1500 max volts 
DEcGRID VOLTAGE aie.) 55 ce Poth acu conttiesayedswereaaaede -—200 max —200 max volts 
DC/PLATE CURREN THRs i tckecc Betee GR s Meee Ree toieietevreas 200 max 200 max ma 
DGIGRID' CURRENT otis U0 oo Ge HG 5 5 eiciclalemenersteen eas Fs 45 max 45 max ma 
PATE INPUT sANR ee oy ce erase Lk Cas aeie sae Neti atere tees 240 mar 300 max watts 
PLATED ISSIP ATION (HRs (2/0 15.5/3 SMe Glee shade le oo kcuedeoe ea is Td max 85 mac watts 
HALF-WAVE MERCURY- a 
F F 
VAPOR RECTIFIER sige ~ 
Coated-filament type used in 
800 rs 4 power supply of transmitting and in- 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum ne NC 


average anode amperes, 1.25. Requires 
Super-Jumbo four-contact socket and may be operated in vertical position only, 
base down. OUTLINE 56, Outlines Section. Except for physical dimension and base, 
the 8008 is identical to type 872A. 
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POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Mc. For operation at 600 Mc, plate voltage 
should be reduced to 70 per cent of maximum 801 2 A 
rating. May be mounted in vertical position 
only, filament end down orup. Maximum length 
(excluding flexible leads), 3-5/16 inches; maxi- 
mum radius, 1-5/64 inches. Filament volts 
(ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 2.5 puf; grid to filament 
mid-tap, 2:7 uuf; plate to filament mid-tap, 0.4 uuf. Maximum CCS ratings as RF POWER AMPLI- 
FIER, Class C Telegraphy service: de plate volts, 1000 maz; dc grid volts, -200 maz; de plate ma., 80 
max; de grid ma., 20 maz; plate input, 50 max watts; plate dissipation, 40 maz watts. Forced-air cool- 
ing is required when plate dissipation exceeds 75 per cent of the maximum rated value. Plate shows an 
orange-red color when tube is operated at. maximum CCS ratings. The 8012A is a DISCONTINUED 
type listed for reference only. 


POWER TRIODE 


Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 500 
Me. For operation at 600 Me, plate voltage 8025 A 
should be reduced to 70 per cent of maximum 
ratings. Class C Telegraphy maximum plate dis- 
sipation, CCS 40 watts with forced-air cooling, 
G CAPS NEARER BASE ICAS 80 watts with natural cooling. Requires 
SACO a renter. Suir Cli Small four-contact socket and may be mounted 
in vertical position only, base down or up. Maximum length, 4-11/16 inches; maximum radius, 1-5/64 
inches. Filament volts (ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 
3.0 uuf; grid to filament mid-tap, 2.7 uuf; plate to filament mid-tap, 0.4 uuf. Maximum CCS ratings as 
RF POWER AMPLIFIER, Class C Telegraphy service: de plate volts, 1000 maz; dc grid volts, -200 
maz; dc plate ma., 20 maz; plate input, 75 maz watts; plate dissipation, 40 maz watts. Forced-air cool- 
ing is required for operation near maximum ratings. Plate shows an orange-red color when tube is oper- 
ated at maximum CCS ratings and a bright orange-red color at maximum ICAS ratings. The 8025A is 
a DISCONTINUED type listed for reference only. 


CAP CYLINDER 
PAP 


BEAM POWER TUBE 


Small, ceramic-metal, conduction- 
cooled, heater-cathodetype having pre- 807 2 
cision-aligned grids, and used as linear 

rf power amplifier and rf power ampli- 

fier and oscillator in mobile or fixed 

equipment where the use of cooling air may not be practical. Useful with full input 
at frequencies up to 500 Mc. Type 8072 requires a special 11-contact socket such as 
Mycalex No.CP464-2, or equivalent, and may be operated in any position. OUT- 
LINE 80, Outlines Section. For thermal considerations, see Power Tube Installation 
Section. 


HBATER VOLTAGE, RANGECAC/ DC) J ie taroitaiie Sin giorais torre sohuronorcilepeiaeater shatereuileys aus 12 to 15 volts 
HEATER CURRENT 1S Sb voltae... flats ele SMnie » oe. oslo sate wiatels ae aidie a tetele alt 1.3 amperes 
MANIMUM ELSA TINGEL DME 5 criede s\n attrats foo ltltnes vai's) eveilevey plot al ole ovate: a1'sie antares alt 60 seconds 
MuUsBMAcTOR, GRIDENO:277-0: GRID IN OSL 9 or Rs eae ercllete tol alls elicits che tetebe ao 11 
D1IREcT INTERELECTRODE CAPACITANCES:° 
Grid NiOsks FOr Plate sees < tete sas ole. sate ilor's to) 9\.0/ Sekai ov biol aoa eredevrel dueval tha” aieea veel ens cals 0.13 max put 
GridyNaslito cathodeun.. Mics ce deteces + «ciel sceiene aerate aria toneatsrn Mth inte 16 puf 
Blate torcathode i! Bjcais de tiie. « eaguateraiths, Ai lacs loaebodeuennpeie atois ate': dt aveled thanain 0.011 uf 
Grid IN GelsCOl Pri GOs! cantats c oie Pad eels) os ERR ooh syvitel syshepepersheudhegel shel oockaiare\e 22 ppt 
GELIG ING ZIGGLDL AUC eck orcs ss RRS eRe toe bt one b cialnaloren ihe keine reel a lotatevE eit 6.5 ppl 
GTC ING, SxCOnCaAbNOde bac: cities ois dvr Novseanliona dete an eel od Makan a 3Ae cette ceuslonmichoxsls!.s 302 pf 
Gathode Co heaters, 5 cdis dictate oviensiaikoyelh: obs th ese ta = bhopetesoninthea Van cbrcteks “qn alers avait 3.4 pul 
TERMINAL TEMPERATURD (All terminals). ci. days. cies ee eee s ccc snc 250 max eG 
PLATE CORE TEMPERATURE (See dimensional outline).............00+ee0- 250 max Ae 


* For plate volts, 250; grid-No.2 volts, 200; plate amperes, 1.2. 
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LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


Maximum CCS Ratings: Up to 500 Me 
DGPEA TEN OLTAGH (au. Uitoelsis sroleen tsa lore ate cetbrare stots sie at tates torexenn tre areters 2200 max volts 
DC GRID-NO.2 VOLTAGE. ....... cece essceens Saree hate ee ilereksumeene ri Ase Me 400 max volts 
DGiGRID-N.O;1, VOLTAGE), . ilove ae stele «ane herent elena WtaaerOna ote stole a Nrare tors ele veers -100 max volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE...........0++: Bid chant make 450"max ma 
DC GRID-NO: 1: CURRENT), dese eee es tate bee ects Be te vite Bie eee Ce ans 100 maz ma 
PLATE: DISSIPATION: 0... casa t cree ee eee SPO a iialahl edt ea eters 100 %mazx watts 
GRID-N'0.2) INPUT FOUR Seb SRO Sale oer 8 Oe ee ies SIAC IDAs pO Ioan 8 mux watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... Abe e CR Cees CUR A Ree 150 max volts 

Heater positive with respect to cathode......... Bee eS alee e Sree amen ee 160 max volts 
Typical CCS Operation with Two-Tone Modulation: At 30 Mc 
DC:Plate Voltages iain cus aeoetie eres Siete enedeks ACTA NCE Siri COR Muck 700 volts 
DG Grid=-NG. 2 Voltage Sanaa is hoiseras ee eno Caretta tei eier pare nie 250 volts 
DE Grid-No:lsVoltagetn, Wiiare Siie sooo aera ee Oe ae eee a belles goatee eolees —20 volts 
Zero-Signal (DC, Plate: Current. fice oe. 0. a & sys alg plore Splalele lores l@ Ady wflelbnne oie 100 ma 
Effective RF oad: Resistance tie cm vnc amtite oie atotn aeons teeta cisions, © aarene's 1420 ohms 
DC Plate Current at Peak of Envelope...... Ser Mera ht Diary atdlats Mt Meek erate aie. « 205 ma 
Average DC Plate Current.................. Nae i bo btams eer EAR UL Wins CG Bi 150 ma 
DC Grid-No.2 Current at Peak of Envelope. ............cceeeeccccceees 16 ma 
Average DC Grid-Noi2 Currents iio Laer hd rata e eletaie etn 10 ma 
Average DC. Grid-Noil Currentaci irre rs cas ce oltete aolel aetiel so clemson 104 ma 
Peak-Envelope Driver Power Output (Approx.)*.......... cc cece teens 0.3 watt 
Output-Circuit: Efficiency (Approx:) 02.009 ati dale. neh oho e there cadle giothicl es 95 per cent 
Distortion Products Level:# 

ThirdsOorderwiuon AR A Oh TPA, SEO UI Is. Heke ete eh. ae 30 db 

Fifth Grd ere eee ee nae ae eck Oe, STR Sth e Biante ata tees Fas SAE Fr 35 db 
Useful Power Output (Approx.) :** 

AVerate tre. 25 SRR els Matias 5 Seder o evoneleteteMerahaletend: oheheter drone vb 40 watts 

PéalksEnvelope a Ho Wwe ih ol. Wie ble ee latetei are ahaa lave Tales Me atdlersicre arerskene 80 watts 


Maximum Circuit Values: 


Grid-No.1-Circuit Resistance, Under any condition: 
W) ithifixedsbias oi) /Ueon grctiaelesave tun ene mreteaserateleronelers BR slavwcolecevarensietoreusiarons 25000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER— Class C FM Telephony 

Maximum CCS Ratings: Up to 500 Mc 
DC} PLATE VOLTAGE: |. sj ,-cadseshaead cass fanine Paced, eeietenae Mis ares Pics a es < : 2200 max volts 
DC-GRID-N 0:2) VOETAGH) Jai cate tients Geet oh ot ae tas 6 eo erioosha cae 400 max volts 
DC GRIDEN OF1' VOLTAGE aa creecrtices rues or ccc ettetecmotere crt ater lee vate ea aes —-100 max volts 
DG. PLATE: GUORRENT 00s cor ceetane cet rece wn Ted ens, Ae ae ea ot ta NONE S. , E 300 max ma 
DE GRip-NOACCURRWNDT 6.5 5 ee hee rk Fie bi Seeded one aaa Te Rs aay ae ave RNs. Sek eee 100 max ma 
GRIDAINO:Z. LNPUT gs cd Satobilc acne Mele ee Su a ons Sens dade ato eyiom cde AUREL Oe Cheeta eae the 8 max watts 
PLATELDISSIPATION «155: suc hak beers Eihstonsteercta vets ettaanvel steerer at Cn Reranch orate cre 100®mazx watts 
PEAK HRATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. . 0... cri cece ce ee ee ee ees 150 max volts 

Heater positive with respect to cathode. ........... cece eee cee eee 150 max volts 

In Grid-Drive Circuit 

Typical CCS Operation: Ats0 Mc At175 Mc At470Mc 
DO Pilate Voltage ss <osics sae ee iee opt enereh aud eka aneennrs eas 500 700 500 700 700 volts 
DO"'Grid-No.2; Voltage. 526858 Se ies cee es scies cre setd 160 175 200 200 200 volts 
DC Grid-No.1 Voltage. .......ccececeees EO -10 -10 -30 -30 -30 volts 
DGC Plate CurrenGere .)oica 0 vavatels ol auc mienar one eeiatele nate 300 300 300 3800 300 ma 
DG'Grid-No-:2' Current . onda 2 ashs ies ow ve ee 25 25 30 20 10 ma 
DG-Grid-Novlv@urrent,, |. ieraac cis acca oe ne oes Be she 50 50 40. :; 4040520 ma 
Driver Power Output (Approx.){........+. TRS ee: 1.2 3 3 5 watts 
Useful Power Output**.. 0... .. cece wees iereluieierets 85 110 70 105 85 watts 
Maximum Circuit Value: 
Grid-No.1-Circuit Resistance, Under any condition: 

With*fixed: biases 2 120 V0 een eben eee eis ott uta bie er atclale dharere be tett 25000 ohms 
Grid-No.2 Circuit Impedance............ a tebe Wg ae Steer ors he aPatalle ete 6 Where vate 10000 max ohms 
Plate Circuit Impedance...... CA a He | <Wawety shah ak lateh,. wattew eaweeus See note® 
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$ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply vol tage conditions (all other voltages constant), the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts =12.5 (Approx.). 


° Measured with special shield adapter. 
® The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 
® Maximum plate dissipation is limited by the maximum plate core temperature and the cooling system 
to maintain tube operation below the specified maximum plate core temperature. With simple low-cost 
cooling techniques, maximum plate dissipation may be only about 100 watts; with more sophisticated 
cooling techniques, maximum plate dissipation may be as high as 300 waits. 
5° Obtained preferably from a separate well-regulated source. 
“ This value represents the approximate grid-No.1 current obtained due to initial electron velocities 
and contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 
* Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 
# With maximum signal output used asa reference, and without the use of feedback to enhance linearity. 
** This value of useful power is measured at load of output circuit. 
® The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

é 
t Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 


TYPICAL PLATE CHARACTERISTICS 


TYPE 8072 
HEATER VOLTS#13.5 


GRID-No.2 VOLTS = 250 
GRID-No. | VOLTS® Ec, 


a 


PLATE AMPERES 


0 500 1000 1500 2000 2500 
PLATE VOLTS 92CM-l!2887 


TYPICAL CHARACTERISTICS 


TYPE 8072 

HEATER VOLTS#13.5 
GRID-No.2 VOLTS = 250 
GRID-No.! VOLTS = Ec; 


GRID-No.! (I¢}) OR GRID-No. 2 (C2) MILLIAMPERES 


0 200 400 600 800 


PLATE VOLTS 
92CM-29IT 
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POWER PENTODE 


807 7 / Miniature heater-cathode type 


70 5 4 used in mobile communication equip- 

ment operating from 12-volt storage- 

battery systems. Used in Class C rf 

power-amplifier, oscillator, and fre- 

quency-multiplier service at frequencies up to 40 Mc; also used in modulator and af 

power-amplifier applications. Requires Miniature nine-contact socket and may be 

operated in any position. OUTLINE 6, Outlines Section. During manufacture, this 

tube is subjected to special controls and tests for heater-cycling, heater-cathode 

leakage, interelectrode leakage, low-frequency-vibration performance, 500-hour in- 
termittent life performance, and intermittent shorts. 


HEATER VOLTAGE RANGE (AC/DC)......0....cc0erseccveces 12 to 15 volts 
HEATER CURRENT (Approx.) at 13.5 volts..............0005 0.275 ampere 
DirREcT INTERELECTRODE CAPACITANCES (Approx.) :° 
Grids: Noesto! Plater ys Se a aie A eet 0.063 pul 
Grid No.1 to All Other Electrodes except Plate........ et 10.2 ppt 
Plate to All Other Electrodes except Grid No.1l...... ata ete 3.5 ppl 


° Without external shield. 


AMPLIFIER— Class A} 
Maximum Ratings: 


PLATE VOLTAGE.........0000% BURRS afeite cera ualaapin weatate Mat let overeat ate 330 max volts 
GRID-NO.3 VOLTAGE..... aWoliand na anole feieicetece-aiielaitensh alien oualle'se cle) AGA 0 max volts 
GRID-AN O12) ViOLTA GE sian vier cere hana! iatleonethelcneraes eWatotetenavecd esas 180 maz volts 
GRID-No.1 VOLTAGE: 

INegative-biasi Value sci) 6 dA sieges ovieielnes oseller's’ otahrateraniontte: wien eialiane 55 maz volts 

Positive-bias; value sues winsie cis cisg bless! ode sane avai che ee as 0 max volts 
GRID-NO.2) EMPU Boe esnssenagicuh apcinitinnua hs -nlerlonnta ecaint DONTE uAa Een sae aieiie 1 max watt 
PHATE DISSIPATION Wi's50:0 wi cca a olen a cledecnhtuchaleadeenc ale ate noe) aeee é 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode..............0+. 120 max volts 

Heater positive with respect to cathode.............. roe 120 maz volts 


Characteristics With 13.5 Volts on Heater: 


Plate Supply Voltages azine ae A wcunebouceeniabenaie ete wai 250 volts 
Grid= NO ee eee oe eo RN Sah, fs) sR i irae MMM a aa oes RET. Connected to cathode at socket 
Grid-=N 6.2:V oltawe: cirdcies Sout nee ee cleat et ce tie eee 150 volts 
Cathode Resistor.) sr. fen ote cs ae os okietedelahe. Cretan atane eer howe 120 ohms 
Plate Resistance; CA pproxy) cies crea caste ato ois heh daca sie ia ake ali chaecheie eine 0.1 megohm 
"Eranscon Guctan Ce Mere ct Bice cio eho eocal lel sete oReh A FIG EL ean SLRS a PR ere mre ie 11500 »mhos 
Plate! Currents loca cvseeta ats 2 ue tawe te. o PROP lav alas PEI aicae ace RRR 0 ERS UC 19 ma 
Grid=eNG:2 /CUEren tieseyavierccn enein ate c Meee ate alee Rate Uae cata alee ene 3.5 ma 
Grid-No.1 Voltage (Approx.) for plate pa=20......... 0... ce ee eee -10 volts 


Maximum Circuit Values: 
Grid-No.1-Circuit Resistance: 


For, fixed-bias:operation 673 flee has, Sica EA Ne ly lo ere nec adeicioce’ siting oh sus 0.1 max megohm 
For cathode-bias operation. ............20006 sb peMe LEMME Baoleceta iain eee G 0.25 max megohm 
RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 


RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 


DC PUATE) VOLTAGES Aa hicididi cd cintare maeede alee one ete Pe Seiedintt s eat eoeee 300 max volts 
DO GRID-NO-B:7V OLTA GH) laate picket ieteloousinicieie cualsdaioncl nei olesausleiei cies ete e nae 0 max volts 
DCiGRID-N(O. ZV OUTAGE, y, h5 ees, shosicraieh ol eeotiorier one at tool debaea tales ohunra a teicelatels ame eueks 175 max volts 
DC GRID-NO.1 VOLTAGE. .......ccceecvecs Sia totelhe, ai SeemaUaraieday oreiie eas wanes arene -—50 max volts 
DC PLATE CURRENT........ Bh aushiolissiitnbveneliehancanzel evaxtelerakehewe Reha oxafanter ei cuiie Sie rema ate 33 max ma 
DG) GRID-NO:2 iCURRENT 350) Fo tle cils cishe o cle «aes alelead Mois ie foreoates eater cal aie 5.5 maz ma 
DC GRID-NO.1 CURRENT........ccccccvcccescces SVAN telatehaliec aie es late eLaraue 3 maz ma 
GRID-NO.2tINPUP ead, ohh Gee Pareeemurae A Rate talaratate atatet ale le la rai'e oettadele ois 1 maz watt 
PUATH DISSIPATION ih ieee) Elie eke wlatune alta eels als aiWiave kis acevarwtes pierelerecera ies 5 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. ........ccccccccvccvccsecess 120 maz volts 

Heater positive with respect to cathode. .....c.ccccccccccccrcccvceces 120 max volts 
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Typical Operation with 13.5 Volts on Heater: At frequencies up to 40 Me 
AD Cree tS LOMVOL CAR OM chat Ne Ut asi ais.as nie Ghat otalbeack as ea 200 250 300 volts 
CTI G25 ee eo tts Ue bl Ae UR lg cde a a Connected to cathode at socket 
LOG (Grr NOsZen Oltage cits oi, ce he balodak is ceils p hp iss 145 175 volts 
EMSRS TIO NOIR OLlALO wicrscy stint coe acute ee ae ae -—7 -9 -12 volts 
Beak REY Grid-Nor la Voltage: Moen) ses ores ise ee 9 11 16 volts 
DIGI lAtexGurrent et. ).) sees oae lee eet, Se eee es 14.5 20 26 ma 
1) GaG Tid NOsoiCUrrent., ac 7eanua. bysietsveielantete tole mbe lens 3 4.1 5.5 ma 
DCL Grid=e NO. E.Gurrent CA pprox.)ig.eee 5 elo urernve oaaeietens 0.6 0.85 1 ma 
LOTIVING LOWer CADDLOX:) sclth ou kee tie ete chelate ender 10 ie 16 mw 
PG WErsO IED UGCA PD) PEO)! eile tate tcuata hatlalis- vaotasteserePaitechrenalic mone 1.5 PaaS 4 watts 
Maximum Circuit Values: 
Caio NOs Circuit IKesistane@:. 2 cous cole co ee ate ee eae nih Tita Sater ota ete atersteKe 0.1 wax megohm 
FREQUENCY MULTIPLIER 

Maximum CCS Ratings: 
LD CCUDATA TRAV OUTAGES Selena 6 eels el clscore rhe Oe) o lone te eel ete othe SEE COLO eee miner fais 300 max volts 
CEG RIDIN O:ouV OLTAGE 5.0 a cire nls oilee Grre eh cle ee eR Saha sels 0 max volts 
EMGAGRID=N O-0 VWOLTAGUIE ici tistalsdsia oo crsiera eaters co atemerene levee eee ea teueea erate ete 175 max volts 
ID CIGRID-N OO VOLTAGE: - ps sitaiel se. eieit oh ucele BNate Oa eoe eee Lan ahaa aiay eeaevaree -—50 max volts 
DCP EATIOCURRENT fetes sone cere eye! citer ole nee eee ee ee RT te ee ee 33 max ma 
IDC AGRIDEN OfeR@URRENT ics siete bite 8 ere eshte hie Man eles Che Mle cee ere Cone e teke Bani 5.5 max ma 
DELGRIDEN OMOURRENT farce nisse Uh ietloteis a aLAUn ols eotee Mae eee ee etatons, ote eter ant 3 max ma 
RIDIN OLSEE NEU: Tye pen an, (irs bse chev hein, Se Atom betas Oldie ere ores, sumiet lee cise There terete ane 1 max watt 
BEATE: DISSIPATION. . 2 g.5 crcl c nies ons dae lees re: als Wate tade BLaMeee Hone h ame osnttate eter ete 5 mite watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode: 2% faassen ces a cee 120 mae volts 

Heater positive with respect to cathode. ......... 0... eee eee eee eee 120 mar volts 
Typical Operation as Doubler: At frequencies up to 40 Me 
WEEP IStE AV OLCACe rik, she shri pisses clea ie wie ale Neus wits en 200 250 300 volts 
GTIGEN Oo cereus tian cite es fe bh Rinmaee ke he Eeietee e Connected to cathode at socket 
DYGSGTrIid=NOtaLY OLA Ocrs oa ree ete ane is Seen in 115 145 175 volts 
DEIGrid=No-1s voltae ir Bids os oases miele peat Gk -16 —20 —25 volts 
Peale ky Grid-No- lV olta gery, erotsisiecevatiie ce eho svetetene 19 24 a volts 
WO CRPIR CELE Urren tie or Fiera iae Rtas <b alae Sheps eve 11 15 20 ma 
D GEG rideN ove, Gurren Gots a bredeaeus ied tae © evocueenuee © 2. 3 4 ma 
Gi Grid=No.1' Current: (A pprox:). 2. fac acd assess 5s 0.3 0.45 0.6 ma 
Driving LOWECHICADDIOK eben coin otes sy alee e one ee 5 9 13 mw 
Useful Power Output (Aipprox:) oo 9s-e5265-2 4540 oo. 1.4 1.9 2.6 watts 
Maximum Circuit Values: 
GTN Os l=CirecUlt, | NeSISCATC Gimme iy . Ria ia cha aya din sss /ecs cinonireiata re sate ae sacs s 0.1L imax megohm 


PLATE (Ip) OR GRID-No.2 (Ico) MILLIAMPERES 


300 
PLATE VOLTS 
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type 8077 / 7054 
€4*13.5 VOLTS 


GRID No.3 CONNECTED 
TO CATHODE. 


GRID -No.2 VOLTS #150 


920M -9777T 


———————————————— RCA Transmitting Tubes ————— <a 


BEAM POWER TUBE 


Small, ceramic-metal, forced-air- 
8] 21 cooled, heater-cathode type having pre- 
cision-aligned grids; used as linear rf 
power amplifier and rf power amplifier 
and oscillator in mobile or fixed equip- K 6 
ment. Useful with full input at frequencies up to 500 Me. For plate and average 
characteristics curves refer to type 8072. 


HATER) VOLTAGE: (AC/DG)E ois Seiehnotal ath ee Oi We cial s tiniansrhe i arena 13.5 volts 
HEATER CURRENT: at 18.5, volta a 5 io acess Pan rie keins «4 5 463 yore hain ole 1.3 amperes 
MINIMUM HEATING ‘TIME 52.5 fo sialhaion Ohl ctea ico ete e es oe bisioteeLscolela tg ieee s 60 seconds 
Mu-FAcTOR, GRID NO.2 TO GRID NO.1W& ok eee te teens 12 
DIRECT INTERELECTRODE CAPACITANCES:° 

Grid) No: to plate nse Rita starch rate e chat cae atiar ofictitotens var arano- stele ete miuzeuscs Stang 0.13 max ppl 

Grid-No.1itoveathodelive co.0) fic ahe ot er tale Mee aiivvc ow entiele aeiia nie al ale eye le 16 pul 

Plate:totcathode Mares yee cat oe cl Dohtiele ovse he OO eie ee aD orate eee ohio 0,011 buf 

Grid No istougrid | Noi kiana tacts ate ee Pete altite. os sia etoleleneiete Geel le eheiate s 22 put 

Grid- NO: 2 to plate ise oho eile Boe oo ric cA Soaks @Riersuehe rele Mehran 6.5 upf 

Grid No: Zito cathodern «isk cos ciccaies ha see oie ay ict edie oun a leveveles) che isis cts 3.2 upf 

Cathade,to heatersi.s.ciisinc s5 10s sneha ae Pa RE eS Ay desicteik, Ml ome dary 3.4 upf 
TERMINAL TEMPERATURE (All terminals)............ 0.00 c eee ec cece eeeees 250 max °C 
RADIATOR CORE TEMPERATURE (See dimensional outline)................ 250 max £C 
yy For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings: Up to 500 Mc 
DCiPEA TH AVOUTA GH Hr Osos oS ao de oe Sate eae as hiewoan tees raat ta sob an aR 2200 max volts 
D@\GRID-NO0.2: VOLTAGE (Aad wats ci hie 6 Scotts we Dane Fetes Boe oso Uislowhsierele ts eae 400 max volts 
DC: GRID-NOz1EV OLTAGHE es Fie ad Eick oe enc tiers naa Lica wise Wistede ac ctaca Sis aac eaae -100 max volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE ..........0 cece cect eeceeees 450"max ma 
DC: GRID-NOASCURRENT rate 26-5, Secewsa be soto pose tiieke ole cic Geshe chert ae oceans 100 max ma 
PLATR ENBUT Fo0 7 EBs haeicntas ects CUM eee ae Reh eonatioe a rie er aichaue rotifers canete casmavete 150 max watts 
GRID:N0O.2:;, DISSIPATION) SERS lays sates + cit nile inte iolatie ond oon. nena ere 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............cc cece cece teens 150 max volts 

Heater positive with respect to cathode. ......... 0. ccc e ee eee teen eeee 150 max volts 
Typical CCS Operation with Two-Tone Modulation: At 80 Mc 
DGrPlate:wVoltage. cusses ses meipaeices te haseO ck eae Bilao nee 1000 1500 volts 
DCGrid-No BiVoltage es). sails sy or Wop e cose Meas oede 250 250 volts 
DC; Grid-Novl Voltage? sciene Siena eae s cee ences -20 -20 volts 
Zero-Signal DC Plate Current............... cc cee eee 100 100 ma 
Effective RF Load Resistance. ............ccc cee eee eeeeee 2270 3800 ohms 
DC Plate Current at Peak of Envelope..............e0e05: 210 210 ma 
Average’ DC. Plate: Current); 22s hi pe reais « vie i Sleguns 160 160 ma 
DC Grid-No.2 Current at Peak of Envelope........ bare, 10 10 ma 
Average DC Grid-No.2 Current...............e00. gig Naber she 7 7 ma 
Average DC Grid No.1 Current..............ccceveeeeeves 0.05° 0.05° ma 
Peak-Envelope Driver Power Output (Approx.)4............ 0.3 0.3 watt 
Output-Circuit Efficiency (Approx.).........00.eee eee eeces 90 85 % 
Distortion Products Level:* 

Thirdjorderae 23 fee oe oak siaeuatome ela tame etealstes 35 35 db 

Pifth Orderss sites tesa Aohe aeeateres aie cinco 40 40 db 
Useful Power Output (Approx.): 

Averagée#. 00 0. Ses a iee's AR she eatats Tare tah Pele ohienaus iahianais 55 85 watts 

Peak envelope#...... staintelo. daitichite os eteare idegelel chstate sit istons mie 110 170 watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any conditions: 

With fixed bias... ............ 0000. eats ee renanons dolore suede ousneletenoieusit 25000 max ohms 

With fixed bias (In Class AB: operation).........ceceecreeecceceeees 100000 max ohms 

With cathode bias............. IR RNR ICI W HOuCySIoa RTE mca Oey Not recommended 
Grid-No.2 Circuit Impedance. ..........cceeeeceneceece AP'S TR IRR 10000 maz ohms 
Plate Circuit Impedance. .............0.000% Mercere lavevens, ssoute Mickeress Hs hlecaiegs See note ** 


a «Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: Up to 500 Mc 
APO ELA TH AV OUTAGE ace clcravsie. via ine ior Slaielavsiate el oles syeronie oss erate buat Meereieieusrs . 2200 maz volts 
IIs RIDSN Gree VOLTAGE 6s 6 ie orestes 6 6 Hae ks HAE seit Oe Oe Bee we anole oe 400 max volts 
ADC Aa LD IN Oe VOLTAGE) 2 -cacisias ors feist lois rateretae we aie heres ete avis ee yong ciokars -100 volts 
EI SeE A DEST COUR EON Te ohio te ais aite «(bs ore ibie. ole eis to aye eae evece ausvela snare encleveen es Satay 300 maz ma 
DAS REDO al CO URRENT o5 405 00054 5,0 Site es alelacs's bide aj ehene eanele WME EI 6 nel greels AG 100 maz ma 
MS RLEIN GO GUL DIBSIEA TIONG iUrin.e is ke (oop aleys. 6 aheie ik i078 ous lel hae aretha oe rau stestvahey stations 8 max watts 
EW Tsk) TTA CEC ewe ta tel or ce fetsvnsce) &) See, ssniatAue. ti bass shes oi Sree Sete Al ay atte e Ee 5 cereale 150 maz watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode.............. Sileilo. ear ponausn'e Bakers 150 max volts 

Heater positive with respect to cathode. .............000- Sraae itaceneuetals c 150 maz volts 
Typical CCS Operation: In grid-drive circuit At 50 Me At 470 Me 
WC Pate VOSS. nn. c hes oes 8 a sore 700 1000 1500 700 1000 1500 volts 
TO CAG TIO=NOse WVOLERRE cass. cceisientic 4 ¢ cus ne 175 200 200 200 200 200 volts 
DGrGrid=Noedi Voltage... 5c. oie waa sc oasis ee -10 -30 -30 -30 -30 -30 volts 
DCiPlatetCurrent. ee es eA OS 300 300 300 300 300 300 ma 
DO Grid=-No.2 Current.: fi 00. cece oan 25 20 £20 10 10 5 ma 
DO Grid-No Current. oo sce eh eke 50 40 £40 30 30 #30 ma 
Driver Power Output (Approx.)®......... 1.2 2 2 5 5 5 watts 
Usefull Po wet Output.. 3. oa os ossicles aie cues 120# 1754 275# 100t 165f 235t watts 
Maximum Circuit Values: 
Grid-No.1-Circuit Resistance, Under any condition: 

PWICHSE ROU L DIAM cia cits daiCaurrst scans im ienet rete Neel s.6e ace sc anahors voualte See hee haa fis 25000 max ohms 
CIG=NOra, CITCUIG LMM PCOANGCE sre aie cloves os a1 eres <her sites axel aie alate Olorsle) Suelo ices LS ete 10000 maz ohms 
PlAl™e CircuiG LIN DEUAN CE cia ocysiaves cir bo Riss. dielereieds: toa’ hie 1 8-8/5. 0 ro Lad deb eretteitoy Sea Aso ch ans See note ** 


¢ Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts=12.5 (Approx.) 


° Measured with special shield adapter. 


® The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as 
is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single- 
tone conditions, the average plate current may be as high as 450 ma. 


® Obtained preferably from a separate, well-regulated source. 


°This value represents the approximate grid-No.1 current obtained due to initial electron velocities and 
contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 


“Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 


* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
*This value of useful power is measured at load of output circuit. 


** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 


® Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and‘the circuit used. 
t Measured in a typical coaxial-cavity circuit. 


OPERATING CONSIDERATIONS 
Type 8121 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 79, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


BEAM POWER TUBE 


Small, ceramic-metal, forced-air- 
cooled, heater-cathode type having pre- 8] 9 y) 
cision-aligned grids and used as linear 
rf power amplifier and rf power ampli- 
fier and oscillator in mobile or fixed 
equipment. Useful with full input at 
frequencies up to 500 Mc. 
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RCA Transmitting Tubes 


HEATER VOLTAGE (AC/DC){.........0 ee cece RRS Eide Acard ame Ae IAEA Uhre ke OA GR 13.5 volts 
HBATER, CURRENT at 13.5) Volta acd sowie seinen siticveer alte ea treated uscerelavetereeee 1.3 amperes 
MINIMUM HEATING TIME...........-000005 a, tela ad's! Ghebevve hobletas ene ammete o tates he 60 seconds 
Mu-FACTOR, GRID NO.2 TO GRID NOLL 1. ce ce ee cee ete ees 12 
DIRECT INTERELECTRODE CAPACITANCES:° 
Grid No.Lto plates) ...o 2 rien eee eta eteianaity cranny allereis apie vis tah 4 ane 0.13 max put 
Grid No.1'to' cathode’: RRR GTR Ie Ral Sooterene. be caer ee clay tele Pie tetigtal 16 put 
Plate to cathode ois sec kt Ae WOR Re eirrecreye Mees aiatalel ole clcie B iehicte ett cote 0.011 ppt 
Grid) No.2ito: grid) NO. eas, Seis nee eee eee rer oife oeaMirslie etnies cieieranatere 22 put 
Grid: NO26O Plate yyy ats ee een eee te te otal tle Wie teut cet tort ty care tamen cua navel arate 6.5 ut 
GtIdENOLShto ‘cathode we ees eer ne eae eet ani Me Ar Re eal eel ct bians ah ppt 
Gathode'totheater s6 2) coc eerie, ares ema A ates Uy Series eRe ae eae tint oe 3.4 ppt 
TERMINAL TEMPERATURE (All terminals). ............ 00. c eee c cece eeeees 250 max eC 
RADIATOR CORE TEMPERATURE (See dimensional outline)...............- 250 max i 


* For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-average power ratio of ? 


Maximum CCS Ratings: Upto 500 Me 
DG, PLATE VOLTAGES Ee SU Ae gehen reeauilel aap etl wale Metts iag elie: aie Reltero eens lene teas conte ee eee 2200 max volts 
DG \GRIDAN O22. ViOLTA GEG tiles re s..< ta teve eee aie ctetch she evant teeee ym ea tne rea taca io eee 400 max volts 
DG GRIDEN GO: EV OLTAGH Hh cick SUM at Raa ito ares Oe ideo eretec cuneate Stal wwskaas Weateedian -100 maz volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE...........00ccecccevsceeees 450" max ma 
DCiGRID-N Of) CURRENT) Sidsles cue cudeteus ce MOWRy yeas toue Hlelease methe ope tite ee acest het cris 100 maz ma 
PLATE) DISSIPATION oie recs a0 SUS Soe REO oe bie iaUE re enc Lele te elve ola ee cent tite 400 max watts 
GRID-N0.2 DNB UT ie ae RTE SS Ee NR TAN re Cara RP etd eas ane 8 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode... 0... . cee eee eee tee ees 150 max volts 

Heater positive with respect to cathode. ....... 0... ccc ccc ee eee eee 150 max volts 
Typical CCS Operation with Two-Tone Modulation: At 30 Mc 
DG PlatexViolta wena coy: tig ere By ye ie er cin Sivan debe avecedl avalon Reo GRID Ce ae a 2000 volts 
DCiGhideNa-2 Woltage ein iisis a site veils lengua eieuarey opk a cheliabaltel sloudlstovebetiens antes 400 volts 
DEiGrid-NoOs1) Voltage eis.) sz «stesso oust etbateabS, octhche vicedoedanhe! lo msenen alee aievegellarek enone —35 volts 
Zero-Signal DC Plate Current... ......... cece cece eee eceeves dakeasiiiokeve ts 100 ma 
Effective: RE Load: Resistance 375 oo isd ocd bis nls aie wieieie Ins he oie whole onatans 3050 ohms 
DC Plate Current at Peak of Envelope...............ccccccceveevvcers 335 ma 
Average DC Plate Current si56.) Aik Lh a a hod Aas oe Go ella eieiete 250 ma 
DC Grid-No.2 Current at Peak of Envelope. .............cccceucevcsces 10 ma 
Average DC: Grid-No.2) Current). o.1cis che diaeresis) ie ss onl ole aie: deaiie kel one enead iota 7 ma 
Average: DC) Grid=No.)) Current oes cilshesctele asaya ieiceneiabavatn ld slate glelais iolalen oueevieuetels 0.059 ma 
Peak-EnvelopeDriver Power Output (Approx.)*....... 0... ccc eee eee eees 0.3 watt 
Output-Circuit Efficiency (Approx.)...........0.ccccereeeevecee tens eaePe 90 per cent 
Distortion Products Level:* 

TIT Order. 2 ie dieses Gs, od ahalaOS URC ee, UA ORE RU acters Shear ROR or ee Oe eltatta araer 29 db 

Bitth: orders occ is) aysehuctin aiatelte, Gad igelee whatane toys cotsng ahaa Uther ohn labios ae SW a, ES ae a a2 db 
Useful Power Output (Approx.): 

A VETALC Hii 5 5 win: syne! treiebeus iinet exarehel cucu ehtns Sictotedsust ones Se idiescgeueilouenalees onahemevere 190# watts 

Peak. en Velope's say c sovcusiacive sadsher tusk cos ioeu Genel aan seetanp ie Suaj sca te ites lo etaretehaaeetonetea 380# watts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 


With: fixed. bias cs:icys She iaveh cc aualte: satiate a fenoiai eusiacedeneia ales ie fete alelevte don 25000 max ohms 
With fixed bias (In Class AB: operation)............... gieral te phe ole oleae eas 100000 max ohms 
With cathode, biasy oe chek iad Lee Mag. cic Aitoetate aa talera te eien, cake Not recommended 
Grid-No.2 Circuit Impedance. ..............0ccceuee seen eeeees boapadarebaeny 10000 maz ohms 
Plate: Circuit Impedance iii. 34. 05 cveau audi deideatedes 3h Aa oe Ie nda oe RL See note ** 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 
RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: Up to 500 Mc 
DC /PUATE VOLTAGE oeletc i toyotodeus ose eheies ee oalene Ue diss leased Siege uch oa RS a 2200 max volts 
DC’ GRID-NO. 2) VOLTAGE eye ocis ocreyes ces chee ci) hace utiles teenies ae ahaa etiaae tie ae 400 max volts 
DC; GRID-NOU1) VOLTAGR eae en ee Ciel Sere Tee toerat eke ie le walle, treletalahemrerats -100 max volts 
DC PLATE) CURRENT) .12 wae ttt t. cioia bite! seanetece oLahtenentemare) opal clatetaeare tare eae tone 300 max ma 
DC’ GRID-NO;T CURRENT) o)o'5/Sis\evele esis ice lel aie odie ska otal eens shale Wealaleveuees Bee's te 100 max ma 


——S— en echnical Data 


RERUN Ge AMET obits visi Riehl oe One oo ee bbc tottetonalel Hisllavel bier eceraitene ten settats 8 max watta 
PUA THM ISSIPALIO Nit tara ee reicectss oicle eis ss 6 oer oaass ckEReT OTe ROR ee ee eilale Kode ee tae 400 max watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode........... spat nighave Sui oera te Set ae 150 max volts 

Heater positive with respect to cathode... ......... cc cee cee cece e eens 150 maz volts 
Typical CCS Operation: In Grid-Drive Circuit at 50 Me 
DC Plate Voltage: ts sion Seria sto ais wleee sles 700 1000 1500 2000 volts 
DGC Grid-NO.2:V Oltage clin srci. sislerciohec vies ie « ovets 175 200 200 200 volts 
DC Grid-No.1 Voltage. ............000.. Ae -10 -30 -30 —30 volts 
DC BlateliGurrent «mew sees ous ste teroremenie eters « 300 300 300 300 ma 
DC Grid-No.2 Currents noi ede sce eee Bas 25 20 20 20 ma 
DC Grid NGA Currents.iitrvotnvicag soaterersroce! sitte ie 50 40 40 30 ma 
Driver Power Output (Approx.)®............ 12 2 2 2 watts 
Useful Power Output#................4. bieetote 120 175 275 375 watts 

In Grid-Drive Circuit at 470 Me 

DC BlatemwVoltage micas o/stashois ase pa Se) ON 700 1000 1500 2000 volts 
DC: GHd=No:2 Voltage 2.) s.4 0s Sttels cles eteteia accle 200 200 200 200 volts 
DC Grid-NoskVoltage (oboe epee es lies ~—30 -—30 -30 -—30 volts 
DC Plate: Current’s Aikisecis. «ca soetes acne se ot 300 300 300 300 ma 
DG Grid=-No-2 Current; oa. se wicwic © viele s cole 10 10 5 5 ma 
DC: GridsNowd Currentte ates oie oe reales 30 30 30 30 ma 
Driver Power Output (Approx.)®............ 5 5 5 5 watts 
Useful:Power Outputiniieiciieis eS la b ne 100 165 235 300 watts 


Maximum Circuit Values: 
Grid-No.1 Circuit Resistance, Under any condition: 


With fixed! Digest tean pte ide cris obits, ac. Gheteceleoes Ba ae eh On Ma iGaN Cheha 25000 max ohms 
Grid-NG!2)Circuit: Impedance sii.) ease whe eee ok b aidtelee Bias eee fetes 10000 max ohma 
Plate: Girenit Impedance: ser. jeanevsia fe Cee enc, okt eras aru pelea ee Tenecahe oan Sree See note ** 


t Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply ‘voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Mc, heater volts=12.5 (approx.). 

© Measured with special shield adapter. 

“ The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such 
as is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under 
single-tone conditions, the average plate current may be as high as 450 ma. 

® Obtained preferably from a separate, well-regulated source. 

° This value represents the approximate grid No.1 current obtained due to initial electron velocities 
and contact-potential effects when grid-No.1 is driven to zero volts at maximum signal. 

“ Driver power output represents circuit losses and is the actual power measured at input to grid-No.1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
# This value of useful power is measured at load of output circuit. 

** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. . 

® Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 

{~ Measured in a typical coaxial-cavity circuit. 


TYPICAL PLATE CHARACTERISTICS 


FY We ee 
ee eee 
| | pe Ea 


TYPE 8122 
HEATER VOLTS ® 13.5 
GRID-No.2 VOLTS » 400 
GRID-No.! VOLTS * Ec, 


a 


PLATE AMPERES 


2000 50 
PLATE VOLTS 92CM=11290T 
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TYPICAL CHARACTERISTICS 


TYPE 8122 

HEATER VOLTS#13.5 
GRID-No.2 VOLTS=400 
GRID-No.! VOLTS=Ec, 


Ico 


RCA Transmitting Tubes 


TYPICAL COOLING 
REQUIREMENTS 


Type 8122 

AIR FLOW DIRECTED THROUGH RADIATOR 
WITH AIR CHIMNEY SK-606 fEITEL® 

Mc CULLOUGH INC.), AND SOCKET 

CD464-2 (MYCALEX CORP OF AMERICA) 

ene BY-PASS CAPACITOR (E.F JOHNSON 


.) 
7 |PLATE-CORE TEMP. ~250°C. 
INCOMING-AIR TEMP- 24°C. 


PS 


it) 


Heh ES 1 a dBi 
| As sera) 
P| feces VT a 
efit ei dw ba 
PH ee 


ol oh acl 


oe SS 
PSE e ee Me ke, 


AIR FLOW - CUBIC FEET PER MINUTE 


Se bao ere peasy 
be SRR 
oe ee ae 

rea 
He 
N 


WP 
pe eee eae 
100 200 300 400 


PLATE DISSIPATION - WATTS 
(SOLID LINE) 
PLATE VOLTS 02 £04 


re) : . 0.8 
92CM - 11293 PRESSURE DROP -INCHES OF WATER 


(DASHED LINE) 
92CM-11299T 


GRID No.I(Ic)) OR GRID No.2 (Ico) MILLIAMPERES 


OPERATING CONSIDERATIONS 


Type 8122 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. OUTLINE 81, Outlines Section. 
Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


MEDIUM-MU TRIODE 


Seven-pin miniature heater-cathode type 
used as af amplifier and as rf amplifier and oscil- 
lator at frequencies up to 500 Mc. Class Ai Am- 
plifier maximum CCS plate dissipation (design- 
center value), 1.6 watts. Direct interelectrode 
capacitances: grid to plate, 1.4 uuf; grid to cath- 
ode and heater, 1.2 uuf; plate to cathode and 
heater, 1.1 uuf. Requires Miniature seven-con- 
tact socket and may be operated in any position. 
Maximum over-all length, 1-3/4 inch; maximum diameter, 3/4 inch. Except for interelectrode capaci- 
tances, the 9002 is electrically identical with type 955. The 9002 isa DISCONTINUED type listed for 
reference only. 


9002 
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N}Xanr won re 


Tube-Part Materials 
Used in RCA-813 Beam Power Tube 


10. 
14. 
12. 
13. 
14. 


Mepium MetaL Cap—nickel-plated brass 


. PLATE CONNECTOR—nickel 

_ FILAMENT Support SPRINGS—tungsten 
. Mount SpacER—nickel-chromium strip 
. Mount SuppoRT—ceramic 

. Tor SHIELD—nickel 

. Heavy-Duty FrLaMENT—thoriated 


tungsten 


. PLATE—zirconium-coated nickel 
_ ALIGNED-TURN CONTROL GRID (GRID 


No. 1) AND SCREEN GRID (GRID No. 2)— 
molybdenum 


15. 
16. 
ls 


18. 
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BULB OR ENVELOPE—hard glass 
BEAM-FORMING ELECTRODE—nickel 
PLATE-SUPPORT SPACER—Cceramic 
Bottom SHIELD Disk—nickel 


FILAMENT CONNECTOR—nickel-plated 
steel 


DIRECTIVE-TYPE GETTER 
Mo.upEp-FLARE SteM—hard glass 


GIANT Bask—aluminum with ceramic 
insert 


TUNGSTEN-TO-GLASS SEAL 


Outlines 
OUTLINES 1-11 


bi i his MAX. 3 
25 25 
“32 “32 


400 MAX. 
.400 MAX. 
4 Ply MIN. rat tee MIN. 


3 x 
1~%e 1,075 MAX. 1.200 
MAX, +'060 ; +.060 
| ii 
ee | 050 MAX. A | bese MAX. 
43 UNTINNED fe u! UNTINNED 
1374 | 6 FLEXIBLE LEADS 13 | Ls Premiere veaos 
+002 4 { aaa nw 
O17 2 8F ora. | 017 2882 ona. 
ann ng wns 


3 
2% 
MAX. 


2.078 
MAX. 


" Including eccentricity. 

"*« Measured from bulb scat to bulb-tup line as determined by ring gauge of 0.210” = 0.001” I.D. 
*“* Measured from buse seat to bulb-top line as determined by ring’gauge of 7/16" I.D. 

NOTE: Where units are not given, dimcnsions are in inches. 


274 


—————————————— OtHKhioc ts 


OUTLINES 12-20 


i} 
ey 46 MAX: 


aide 


RPS erat ae SMALL 
A6 MAX Les ae CAP 
ee) 


Ways ; 
r \ as 


2l 
' 749 MAX. 


-18- ~13- -20- 


a RCA Transmitting Tbs 


OUTLINES 21-29 


3 SKIRTED 
2 “8 MAX. 4 
oe sate CAP 


aoe ot 


4716 
MAX. 
ee ay 
tl 8 
32 MAX. 
MAX 
~ee" -20> 
TWO 
“CAPS 2% 2% +4 A 
Spt a Mie Meegeitstet 4 0 
9 | 3s ey 37732 
ay 3 8 1 
16 t“%6 
hiAX. en eal, 
3% 4% MAX. 
+%e MAX 
LO 
| 
Rae ee 
-24- =-25- -26- 
ike Lo60 £.025 


.240 MIN. 


4.44 
+08 


5 
MAX 


-27- -28- =29- 


* Zone where condensed-mereury temperature should be measured. 
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ae Outlines 


OUTLINES 30-38 


SKIRTED We 2 7%, MAX,——» 
AY CAP eee 
SMALL ‘ee 


\ 


4%, 
eh ; 
3 s 
r a2 A 53, 
‘ MAX. 
cal 
19, 
5 MAX 
=30- -32- 
3 % MAX. 
SKIRTED SMALL 6 
CAP | 


SMALL CAP 


2%, MAX, 


-34- ~35- 


246 MAX. MEDIUM 
i— CAP 


INTERNAL 


-S36- =37- 


* Special Button Giant 5-pin base. 
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RCA Transmitting Tubes 


OUTLINES 39-47 


3% ae eel 2% MAX. 
; OIA. 


| MEDIUM 
4 Brae fa) CAP —— 
as 
i CAP iia 
3 
is) 48 6% 
' 
at MAX. 
6% 
MAY 


! 
4a MAX: MEDIUM 
2 16 nate CAP 


| 


: 2 2% eect 


+39- ~40- -4I- 


2 Wg MAX. 2%6 MAX" MEDIUM 
_-\— CAP 


MEDIUM 
— CAP 


-42- - 43- ~44- 
214. MAX 
haere Ae Sa “s3ygre- , | +9008 00 
"2-42 ; ; 
fA DIA: 
eau goes 
p 
L|_¥, 
MIN. 
6'n6 
MAX. 
5% 
6 he tg 
MAX, 
-45- ~47- 


* Zone where condensed-mercury temperature should be measured. 
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FS 9S PE EES EE EPS T AEE Outlines ENT SPST ESSE TEA RTE LT 


OUTLINES 48-53 


-\" 


| 


9 MEDIUM 
i Ig Max MED 


P he MAX. 
| 


i 
| 
| 
| 
is 
A 
\ 
| 
| 


MA®. 7% 
MAX. 
| 
Bab ye poot") Ue Le 
-48- = 49~ -50- 


bs) 1 MEDIUM 
26 sant at 


2g MAX SMALL 
‘ a a 


8V4 
tY%4 


ty % 
MAX, 


=5\= -$2- -53- 
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RCA Transmitting Tubes. ————————— 


OUTLINES 54-58 


SKIRTED 
2 Ye MAX. MEDIUM a Ae MAREE MEDIUM 
2% MAX > MEDIUM figs pe: CAP on eae 
Is CAP 


aie MAX, .867 2.003 


2 TERMINALS 


MAX, 


GT 30 BULB 
WITH Ti ARM ‘ 


t%, 


4372003) [-—~ 
2 TERMINAL S- Sym 


* Zone where condensed-mercury temperature should be measured. 
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—— Outlin’s 


OUTLINES 59-63 


2 %e petege MEG ry a sw eae 2 Ne, at ier | 
S) 
; fran 
pie "9 le 
MAX. MAX. 
9%, 
MAX. 
cing =60— = Ele 


* Zone where condensed-mercu-y temperature should be measured. 
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———————= RCA Transmitting Tubes 


OUTLINES 64-67 


3% MAX.—» MEDIUM 


3! Mate MEDIUM 
3 y— MAX. LARGE . Re AMpee! 
at GE 


9 Sa = 
10% 
+ 
'' 46 
MAX. 
<4 V4 ” 


-66- ~Gi@ 


* Zone where condensed-mercury temperature should be measured. 
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x Outlines CEASE 


OUTLINES 68-73 


Pp 
5O +.002 
ra p20 ~ 005 OIA. 
i 
ft—-.410 + .010 | 


20-320 | MIN 
#020. DIA. 627 
(Lneas =: tol G8.025 


1.460 : re-_ 55 


2 +.005 DIA. | 


!45 760 
#.0I5 4.025 


en q 


2 HEATER PINS = te 
020 +.602 -.005 DIA.-—— 


e1 #230 MAX. 


| 


250 2.003 


687 MAX. 


“8120 2.005 
250 2.005 


22924,020 


San DEO et 


.020 + .002 DIA. 
2 HEATER PINS 


be—115 4.040 AT 
TIPS OF PINS 


he.812 4.004 


L6—.400 MAX, 
K 


012"3.003 > 


~— 


840 
! 600 
na eg Ts 


L 


.250 4.003 


fis 2.020 at ah 


260 TIPS OF PINS 
2 020 789? bia. 


2 HEATER PINS 


-72- 


| re 187 MAX, 
MA 


p 
.250+4.003 OIA, 


K 
“7250 + .003 
DIA, 


.220 +020 5 4.040 AT TIPS 
OF PINS 


-6 +.002-.00! DIA > 
2 HEATER PINS 


-69- 


=> r230 MAX. 


.250 +.005 
P (400 MAX. 


687 MAX, 


032 
= +.003 
J 

EN vs 12 
K +.005 
400 MAX. 


250 zx.005 


220 +.020 


118 +.040 AT 
020 4.002 DIA TIPS OF PINS 


2 HEATER PINS 


-7Il- 


230 MAX-> 
OIA. rie 


P 
.280 + .005° DIA- 


855 
peat = t.020 
812 +.005 DIA—> 012 *.003 
.687" MAX. DIA Me 1 375 £015 3.125 


Gaerne 


1 
1.031 4.008 DIA: + os. 
Kind drattls 2 
.390 
4.030 


1.312 MAX. DIA 


~73- 
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OUTLINES 74-76 


865" +015" 


425" MAX y 
FREQUENCY & @ 
ADJUSTMENT 2040) RF COAXIAL 
SCREW + Olay re ouTeUT TERMINAL 
sie ata Sa I51"+ 003" DIA. 
ors " “ ” 
g" -283"t 062 lle— 308% +.010 t ; 
MAX. } .325 
bana tr MIN. 


|" MAX, 


020" + 
2 HEATER FERMINALS 


J 
CATHODE TAB 
O10" x 100"* 


oT4~0 


4 
HEATER, 
CATHODE’ 
LEA 


EXHAUST-TIP COVER ___ 
(MAKE NO CONNECTION) 
PLATE TERMINAL 
CONTACT SURFACE 65° 
+.030" 
740" 
"72" DIA. Sooke BB 686" | 
GRIO-No.2 TERMINAL Seog (NOTE) #015 
CONTACT SURFACE Sd: 
caste ena 
N SURFAC ere) 3 
4 | 100"%.012 195" 225" 
rh eS oe ee 
4 
101" max 150" MIN. _4,| vorete eet 
DIA. 17 cuba CENTERING PIN 
HE ATER -CATHODE es 073" MIN. .026" MAX. DIA. 
TERMINAL 318 
CONTACT SURFACE A 


HEATER TERMINAL 


CONTACT SURFACE .073" MIN- 
EZ2a] STIPPLEOD REGION NOTE 2 
KEES] CERAMIC 
-76- 


a= RCA Transmitting Tubes 


——-——____ 


im 049" 001" pia.) COAXIAL 
le- 151" + 003" DIA. PURAUT 


le-.305" + .010" DIA, 


l 
a.) 325" 
.2" MIN. MIN. 
eae Ws 
I~ insuL ator 
FREQUENCY 


ADJUSTMENT 
SCREWS (2) 


Ea.) 


6 79 
.865" + 015" DIA. 2.010" 
(NOTE 1) 
So ie 


.325" MAX. DIA. 
GLASS BUTTON 


020"! ree DIA. 


HEATER 
LEAD 


-75- 


* Applies to types 6562 and 6562/5794A only. Type 5794 does not have cathode tab and length of 


heater terminal is only 0.200’’ = 0.040’. 


NOTE 1: Stippled region (which extends around tube) indicates recommended clamping and contact 


area, 


NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 


these annular volumes. 
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a a OR Ou t li PRO Sei cee erence aioe re en 


OUTLINES 77-80 


.780" +.070" Esa STIPPLED 


35" 375" | MIN 
bt.095" +.035" | 
ita ee iad Pam ae rea kerr per 316" 
. } i 519", Oa — CATHODE Rid é AIR-COOLED 
025" GRID-No1” O84" in 38 Oe TERMINAL Rar Lang BAe ny / RADIATOR 
‘. TERMINAL MIN: aD 260" pia, CONTACT SURFACE 
SURFACE -070 MAX: Nore 
HEATER TERMINAL tesa® 
CONTACT SURFACE B88. 
M = —.035"MIN,  ~.080" 
ety. .200" MIN. 2 | 080" MIN. 
TERMINAL 
CONTACT > 


GRID-No.2 TERMINAL 
CONTACT SURFACE - ™") 


11s, DIA. —>y 


060" Min.——1_H_F ae MIN. 


y 090", MIN. — 
« +,024" oon 
y_"78 = .026"_100" MIN./f-— om 
uk ns “| i HE ATER - CATHODE 
2026" GRID= No.! MIN. 480" CONTACT. SURFACE 
TERMINAL re 
SURFACE be | 260" MAX. DIA 
aires ct wearer HEATER TERMINAL ar: 
—— CONTACT SURFACE 
RADIATOR —~__, [7 = 
= = 1.850" -7R~ 
Tas +.065" 78 
- es 
220" === 050 
SEE MIN. 
— plete nd ae area Me Me 
PLATE TERMINAL. 2196 


GRIO-No.2 TERMINAL: 


PLATE TERMINAL 
CONTACT SURFACE | ©] ovo ro lipamcas < \ SMALL CAP 


TEMPERATURE 
_- MEASUREMENT POINT 


— 1.426" + 010" DIA.—- : 


=79< PLATE 
TERMINAL CONTACT 
SURFACE 


GRIO-No.2 TERMINAL 
CONTACT SUT ALE 


NOTH: 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular. volumes, 
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: a RCA Trunsmitting Tubes ee 


OUTLINES 81-82 


PLATE TERMINAL—~‘—— 1.625" + .015" OIA. 
SMALL CAP 
ADIATOR CORE | 
TEMPERATURE | 
MEASUREMENT 
POINT 


PLATE TERMINAL— 


GRID-No.2 TERMINAL: 
CONTACT SURFACE 


1.426" + O10" DIA 
(Il CERAMIC 


T= STIPPLED 
REGION 
NOTE | =O) 
Moo l.6eo, te Olsn OfA. 
| — RADIATOR 
750" PLATE 
Ny Ss TERMINAL 
1780" | 
£.070 
Sree : anes! 
| ae m—il,. MAX. DIA. 
383" 
: _ GRID—No.2 TERMINAL 
.080" : 
3/_” MIN cil ——— MAKE NO. CONNECTION 
' 16 TO THIS SURFACE 
~- \ A eh fe, 
un \," max. | .005" MIN. R. 346" MIN. 
+.020" pe IS R 
{ a -36C" MIN) fe ase MAX. 
et . hie é k \ B : “ “ 
cee ae ee .088" + .020 
50° = Ij —GRID- 
MPa abet oa : GRIO-No.| TERMINAL 
.303" 4.005 "——»> we 
eS , 043" R, 
059° +.003" —005" DIA & 
1.425" 
£ 008" 


‘OIA. 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 


ER Outlines (a RIE 


OUTLINES 83-84 


1.625" + O15" DIA. 


RADIATOR 
ANODE PLATE 
TERMINAL 


. | MAKE. NO CONNECTION 
TO THIS SECTION 


; “ a 
+.020 : A 
187 : : I ‘ A 
aa 005" MIN. R. BOG MS .456" MAX. 
GRID-No.| TERMINAL~ Nw Wed Gare me 7 
30° 088" 031" 
| | | #020 
.260" +.005" DIA: ale | — 
— =<——,082"+ .004" 

=" CERAMIC 

+t 

1.425" 
+.008" 
DIA. 
A ket nels Lede ie Ra LM) 
NOTE |—-—— 
AIR-COOLED 
RADIATOR -—_—-— 
PLATE, CORE ——— |—-——~__ . 
4 


PLATE TERMINAL 
CONTACT SURFACE 


1.80" 
1.74" a an i 


GRID-No.2 TERMINAL 
CONTACT SURFACE 


GRID—No.| TERMINAL —-— 
CONTACT SURFACE 


gaat Vonrey adtat Jol" MA x: ) <I 


L_20" + .02" 


TERMINAL 
CONTACT SURFACE DIA. ee 
“ HEATER TERMINAL 
7th DIA CONTACT SURFACE 
02, DIA 
faa STIPPLED REGION 
1.32" 
523 CERAMIC 13gn OIA 
1.61" -84- 
1.59" OIA. 


nents to protrude intu 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit como ’ 
plate-terminal contact 


these annular volumes. Diameters of stippled area above air-cooled radiator, ; A 
surface, and grid-No.2 terminal contact surface shall not be greater than its associated diameter. 
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RCA Transmitting Tubes é 


OUTLINES 85-87 


y (eee 

64 i] 'y, + 64 

aut | DIA. 
RT 


=F. 
y i489. .365" MIN. Lig 

3 A 
2% PLATE 
MAX. ; FLANGE 


1G 
——— «——.660" + .008" DIA 
.53t" 
+ .015 Kk +—-285" MIN 
andl te ; “ 
Sicin 4 * ‘gq O1A.—> : 
H 
_7— RADIATOR .320" + bitin bee 
OA. = + 005" 
° DIA. 
5 MIN. 
PLATE TERMINAL -@5= 


PLATE TERMINAL 
CONTACT SURFACE 


1.187" + .007" DIA. 
ke— 1.030" + .005" DIA. 
765" MAX. DIA. 
.784"+ .008" DIA. 


1.309" 660" +.005" 
2020 OIA. 


.341"' 


| 
el |e_.216"4 .005" DIA. 
-s6- — «—,320" + .005" DIA. 


AIR- 
COOLED 
RADIATOR 

Le 


A 1.475" 
£1070 
89 


PLATE - 
TERMINAL 


GRID-No.2— 

TERMINAL 
CONTACT 
SURFACE 


GRIO-No.! TERMINAL 
CONTACT SURFACE 
HE TER -CATHODE- 
TERMINAL 
CONTACT SURFACE 


INDICATES CERAMIC 
BUSHING 


STIPPLED REGION 
NOTE 2 


HEATER -TERMINAL 
CONTACT SURFACE 


NOTE 1: Only this flange may be used as a socket stop and clamp. 


NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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ees A PILLILIVGS | pacemmacenciecmene meee 


OUTLINES 88-90 


3.78° 
369“ 


OIA. 


AIR 
COOLED 
BER ATCe 


NOTE | 


PLATE - 
TERMINAL 


CONTACT =~ 
SURFACE \ TRESS 
™~, 


3.260" eee 
3.210" OIA. 


3.060" 
3.010" OIA. 


: my SC 


Seana Sur eae 
CONTACT ie < | +.03 46 +.03 
" A REFERENCE 
ood ee | bs MIN. LINE 
NOTE ! .200" + .025" 
.200" 
MIN. GRID-No.! TERMINAL 


CONTACT SURFACE 
HEATER -CATHODE = 
TERMINAL 
CONTACT SURFACE 
(E=£3 INDICATES CERAMIC 

BUSHING 


> -88- HEATER-TERMINAL 
STIPPLED REGION 
NOTE | 


CONTACT SURFACE 


PLATE TERMINAL 
CONTACT SURFACE 


2.000" .020" DIA. 
iy 566 
+.007 
DIA 


GRID TERMINAL 
CONTACT SURFACE 


ce 


QWRABAa? 
= a 
WRARAALSS 


CATHODE _ANO 


HEATER TERMINAL aoe -305° DIA, a Bere 
CONTACT SURFACE 370 

——.200" MIN, OIA. 
HEATER_ TERMINAL aan 


° 
CONTACT SURFACE |" 3 —— 85° 01a. - 
IY MAX. MIN 
DIA. 
8 ° 
a 
-89- FH 
mal 
3 e 
16 
MIN. | 


j | G2 Gy FF | } 
2.375" % O10" DIA. 313" ie roet Ola. 


2 4g MAX. OIA. 


-90=- 


NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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t= RCA Transmitting obs ————— 


OUTLINES 91-92 


- 2,056" + .006" O14) 
t 


——.773"x .007" DIA. 
ma | -—— ——.125"+ .004" DIA. 
i th chazeee babebbapnmaiteces ats 
is x 


CATHODE -HEATER 
TERMINAL (NOTE 3) 


25) 4 
4 lx0 2 
+ Yao 


£025" MIN. 1A! | Pain oa 
(NOTES 4&6) ~—-4 be ——' — 9g Maxi. = SI 
2.000" Oi0" DIA, 


AIR-COOLED —># 
RADIATOR 


GRID ~ No.2 
TERMINAL 


SORFAEE 


GRIO—No. 
TERMINA 
CONTACT 
SURFACE 


2385" 
ba. 


CATHODE 
co! CT 
SURFACE 


BEVELED NQT TO 
EXCEEO “y_" 


1.841" Eek 
1.795 + 4 120" DIA, - 92- 


NOTE 1: Maximum eccentricity of the axis of the grid-terminal flange with respect to the axts ef the 
plate radiator is 0.040’’, measured within 1/32’ of the bottom of the radiator. 

NOTE 2: Maximum eccentricity of the axis of the heater terminal with respect to the axis of the 
cathode-heater terminal is 0,020’. 

NOTE 3: Maximum eccentricity of the axis of the cathode-heater terminal with respect to the axis of 
the grid-terminal flange is 0.020’. 

NOTE 4: Surface of annular area indicated by “‘A’’ on bottom of radiator is in the same plane within 
0.005’, as determined by a gauge 1/16’ wide and 0.005” thick. This gauge will not enter more than 
1/16” with the bottom of the radiator resting on a flat plate. 

NOTE 5: Surface of annular area indicated by “‘B”’ on the grid-terminal flange is in the same plane 
within 0.008’’, as determined by the gauge method described in Note 4. 

NOTE 6: Surface of annular area indicated by ‘‘A’’ on bottom of radiator is parallel within 0,030” tu 
the surface of the annular area indicated by ‘‘B’’ on the grid-terminal flange. 


290 


Sees Outlines 


OUTLINES 93-94 


PLATE 
L EN 4 =~ 2% 
facta VN ihe 
FILAMENT LEADS Sines a 
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ae RCA Transmitting Tubes —— 


LIST OF CIRCUITS 
Cireuit No. 


Variable-Frequency Oscillator (2.5-4.0 Me)...................000 ce eee a-1 
Variable-Frequency Oscillator (8.0-8.6 Mc).......... 0.0.0.0. e eee d-2 
Crystal Oscillator for Fundamental-Output. 0 20.0 6.00 \ a a Ce 5-3 
Crystal Oscillator for Harmonic:;Outputs oo) oo.) Aa ger. 2, . eee d-4 
175-Me Amplifier,-Doubler; orsTripler 07 oe. Oh eae, cee 5-5 
Triode ‘Amplifier, Class C Telegraphy Service....................00005 5-6 
Beam-Power-Tube Amplifier, Class C Telegraphy Service.............. 5-7 
Push-Pull Triode Amplifier, Class C Plate-Modulated Service........... 5-8 
Push-Pull Beam-Power-Tube Amplifier, 

Class .C.\Plate-Modulated Service ae)? {sta (lwo ps ie tae cc ee ae 5-9 
Class B Push-Pull Triode Modulator (590 watts)...................... 5-10 
Class B Modulator with Type 807 in 

Special/Triode Connection (120 watts).), 22.0.3 Gas a6 te ye ee d-11 
Class AB,, Push-Pull Modulator (100 watts).......................0. d-12 
Class B Linear RF Amplifier for Single-Sideband...................... 5-13 
50-Me"Tranemitters(120 wattg). ooo eat een oe ee eee d-14 
Single-Sideband Exciter (filter type) orn Pe ie eas es Poe 5-15 
144-148 Me Transmitter for Mobile Operation........................ 5-16 
Five-Band 10-80 Meter Transmitter (90 watts)....................... 5-17 
Typical Coaxial Cavity for Beam Power Tube 7650................... 5-18 
462-Megacycle Transmitter for Fixed or Mobile Operation............. 5-19 
Transinitter Power-Supply Gircuits.” 27 a eee a ee 5-20 
Ostillator for’ Dielectric: Heating (27) Mc)... 2.0.4 ae.ssc + eis. oe eee 21 
Oscillator for Induction Heating: (450sk¢)., ots. ka, ae §-22 
VHF Oscillator for Dielectric Heating (160 Mc)..2......0c0swsecccvees 5-23 


Circuits 


The circuits presented in the_ fol- 
lowing pages have been included in this 
Manual primarily to illustrate the use of 
generictubetypesin diversified transmit- 
ting and industrial applications. These 
circuits have been conservatively de- 
signed and are capable of excellent per- 
formance. Several of these circuits, 
namely 5-13, 5-15, 5-17, and 5-20, are 
based on circuits which have been de- 
scribed in articles in QST magazine. 
These circuits are used with permission 
of the American Radio Relay League. 

Although relatively few circuits are 
given, it is often practical to use a portion 
of one circuit in combination with por- 
tions of other circuits to obtain a design 
meeting specific requirements. In gen- 
eral, almost any circuit shown using 
a triode, heam power tube, or pentode 
type is equally suitable for any other 
tube type in the same generic group, 
provided the necessary revisions are 
raade to meet the ratings of the tube 
used. 


Electrical specifications are given 
for the circuit components to assist those 
interested in home construction. Lay- 
outs and mechanical details are omitted 
because they vary widely with the re- 
quirements of individual set builders 
and with the sizes and shapes of the 
components employed. 

The results that may be expected 
by those undertaking construction of 
any of these circuits depend as much on 
the quality of the components selected 


and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. — 


The voltage ratings specified for 
capacitors are the minimum dc working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hav- 
ing higher voltage ratings than those 
specified, except insofar as the physica! 
sizes of such capacitors may affect equip- 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “form” completely 
at the voltages present in these circuits, 
with the result that the effective capaci- 
tances of such units may be below their 
rated values. The wattage ratings speci- 
fied for resistors assume methods of con- 
struction that provide adequate ventila- 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 


Information on the characteristics 
and application features of each tube 
will be found in the Tube Types— Tech- 
nical Data Section of this Manual, or, 
for the receiving-type tubes, in the Tube 
Types—Technical Data Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the material 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti- 
lizing the circuits 
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(5-1) 


RCA Transmitting Tubes 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency 3.5 to 4.0 Mc (80 meters) 


(1=15 puf, ccramic, zero 
temperature coefficient 

(*2=100 uf, ceramic, negative 
temperature coefficient 
750 PPM 

((3=6-75 puf, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

C4=10-75 uuf, trimmer, air gap 
0.060 inch, Bud GE-2014 or 
equivalent 

Cs Ce=0.001 uyuf, silver mica, 
500 v 


77=100 puyuf, silver mica, 500 v. 

Cs Co Cu Cis Cus=0.01 uf, disk 
ceramic, 600 v. 

Cio=15 puf, silver mica, 500 v. 


TYPE 
Cio. = 6 AGT 


Cis=20 pf, electrolytic 450 v. 

Cis Cig=3-30 uuf, trimmer, mica 

Ji=Closed-circuit jack for key 

J2=Coaxial receptacle for P 

Li=28 turns of No. 18 Enam. 
spaced over 234 inches on 
184-inch diameter ceramic 
form, National XR-13 or 
equivalent 

Le L3=2.5 mh, 125 ma, rf choke 

L4u=8 henries, 80 ma, choke 

L;:=No. 26 Enam., close wound 
for 18/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) ~ 

Le=3 turns No. 18 hookup wire 
wound on L; at ‘‘cold”’ end 
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Output 3 watts (approx.) 


L;=56 turns No. 26 Enam.ran- 
dom wound for approx. 34 
inch on 11!,-inch-diamete 
coil form 

Ls=3 turns No. 18 hookup wire 
wound over “ground” end 
of Lz 

P=Coaxial plug for Jo 

Ri R3=100000 ohms, 0.5 watt 

R2=27000 ohms, 0.5 watt 

R4=2000 ohms, 10 watts 

R;s=100 ohms, 0.5 watt 

Re=15000 ohms, 1 watt 

T=Power transformer; 
350-0-350 volts rms, 90 ma; 
5 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 


C,=220 uf, ceramic, zero tem- 
perature coefficient 
C»=5.5-20 uuf, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S_ or 
equivalent 
C3=4.5-25 uuf, trimmer, ceramic, 
zero temperature coefficient 
Centralab 822-AZ or equiva- 
lent 
C3=390 wu, silver mica, zero 
temperature coefficient 


C 


Circuits 


Ce C:=0.001 pf, disk ceramic, 
600 v. 

C3=2.3-14.2 ul, variable, min- 
iature, air gap 0.017 inch, 
Johnson 160-107 or equivalent 

Co=100 pyuf, disk ceramic, 600 v. 

Li=32 turns of No. 24 Enam. 
on 14-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLST-2C4L 
or equivalent; tuned with 
powdered-iron slug 


V. 


+250 V. 


92CS -II719 


Le=RF choke, 750 wh 

L;=26 turns of No. 28 Enam. 
on \{-inch diameter ceramic 
form, winding length 3¢-inch; 
form, CTC PLS6-2C4L or 
equivalent; tuned with pow- 
dered-iron slug 

Ri=68 ohms, 0.5 watt, carbon 

Re=47000 ohms, 90.5 watt, 
carbon 

R3;=5000 ohms, 10 watts, wire- 
wound 


NOTE: Capacitor C2 tunes from 8.0 to 8.6 Mc to permit frequency multiplication for both 6-meter 


und 2-mcter transmitters. The tune 
quency. For an output at 8.0 to 8.6 Mc, 


(5-3) 


d cireuit L; and Cs provides an rf output at twice the VFO fre- 
replace Ls with 2.5-mh rf choke and eliminate Cs. 


CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 


TYPE 5763 


C, C1=0.005 uf, mica, 600 v. 

C.=1.0 pul per meter (approxi- 
mate value for resonance at 
frequency f), variable, air gap 
0.015 inch 

C3=50 pul (approx.), mica (may 


N7V AC 


be in range of 10 to 100 uyf), 
600 v. 

C,=3-30 uyf air padder. (Nor- 
mally omitted. Use only if it 
is desired to vary operating 
frequency slightly from 
crystal frequency) 
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TO 


C3 (> MULTIPLIER 


OR BUFFER 


OO +250 V 
40 MA (APPROX.) 


L=Tune to fundamenta 

frequency f with Cz 
Ri=27000 ohms, 0.5 watt 
R2=47000 ohms, 0.5 watt 
T=Filament transformer 
X=Crystal 


RCA Transmitting Tubes 


CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 


(5-4) 
TYPE 5/763 
OR 6417 
8,9 
XC (Ff) 
(,=8-35 pyf, air trimmer , 
C2=200 ppf, silver mica, 500 v. 
C3 Cs=0.01 uf, disk ceramic, 


600 Vv. 
C4=1.5 puf per meter (approxi- 
mate value for resonance at 


O 
N7V AC 250V 
40 MA 
(APPROX) 


frequency 2f, 3f, or 4f), 
variable air gap 0.023 inch 
Li=2.5 mh, rf choke 
L2=Tune to harmonic 
frequency 2f, 3f, or 4f with 
Cx (See note) 


L3=2-turn link at rf ground 
end of Ja 

Ri=100000 ohms, 0.8 watt 

Re= 22000 ohms, 0.5 watt 

T= Filament transformer 

X=Crystal 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-T ube Circutt- 


Design Considerations Section 


(5-5) 


175-MC AMPLIFIER, DOUBLER, OR TRIPLER 
Power Output (Approx.) 8.5 Watts for Amplifier, 3 Watts for Doubler, 


1.4 Watts for Tripler 


TYPE 
7551 
OR 755848 
C3 ; 7 L¢ 
i 8 C6 L5o 
a) Se 6) ig os 
L 5 4 
Linea mn C9 
> RF 
oS Ht) \b3 my OUTPUT 
= 4 “(f, 2f, 3f ) 
Cg 
RF 2 ad 
INPUT I Co C4 C5 
(f) d ? ? 
tee orks Shee waite 
Ec, Ef Eco Ep 


C, Co=7-45 uuf, trimmer, disk 
ceramic; for doubler Ci=4-30 
pwuf disk ceramic 

Ce Ca Cs Ci=1000 pyuf, feed- 
through, silver mica 

C3 Ce=1000 uuf, silver mica 

(*3=3.6-15 uuf, variable, air gap 
0.045 inch, Hammarlund HF- 
15-X or equivalent 

Ep=300 v. for amplifier; 250 v. 
for doubler; 200 v. for tripler 

Ee:=-42 v. for amplifier; -53 v. 
for doubler; -90 v. for tripler 

Ec2=200 v. foramplifier, doubler 
and tripler 


Ef=12-15 v. for 7551; 6.3 v. for 
7558 

f=175 Me for amplifier, 87.5 Me 
for doubler, 58.5 Mc for tripler 

Li=2 turns of No. 18 Enam. 
wound on %-inch diameter 
form, close wound 

J.o=5 turns centertapped foram- 
plifier, 7 turns center tapped 
for doubler, 8 turns center 
tapped for tripler; No. 18 

‘nam. wound on %-inch di- 

ameter form, close wound 

L; Li=RF choke, 1.8 uh, 1000 
ma, 80-200 Me, Ohmite Z-144 
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or equivalent; for doubler and 
tripler L3s=7.0 wh, 1000 ma, 
35 -110 Mc, Ohmite Z-50 or 
equivalent 

L;=4 turns center tapped No. 
18 Enam. wound on }%-inch 
diameter form, close wound 

L.=38 turns of No. 18 Enam. 
wound on 14-inch diameter 
form, close would 

R1=22000 ohms, 0.5 watt for 
amplifier; 47000 ohms, 0.5 
watt for doubler; 68000 ohms, 
0.5 watt for tripler 


(5-6) 


U7VAC 


Ci1=0.0005 uf, mica, 1500 v. 

Cz C3 C4 C5=0.002 uf, mica, 
600 v. 

Ce Cs=0.002 uf, mica, 5000 v. 

C7=5-10 uyf, neutralizing 
capacitor, air gap 0.3 inch 
min 


Circuits 


TRIODE AMPLIFIER 


Class C Telegraphy Service 


TYPE 8000 


C»9=0.75 puf per meter per 
section (approximate value 
for resonance at frequency f) 

F=Fuse, 0.5 amp 

Li=2.5 mh, 100 ma, rf choke 

L2=1 mh, 600 ma, rf choke 

L3= Tune to frequency f with Co 

Ls=2-turn link at center of Ls 


Mi=Milliammeter, 0-100 ma, de 

Meo= Milliammeter, 0-500 ma, de 

Ri=6000 ohms, 20 watts 

R2=50 ohms, center-tapped, 
wire-wound 

T=Filament transformer, 10 v., 
4.5 amp, insulated for 2500 v. 


Keying Circuit: Because this circuit is at a high de voltage, a relay-type circuit should be used for keying. 


(5-7) 


BEAM POWER TUBE AMPLIFIER 


Class C Telegraphy Service 


7 VAC 


C:=4-50 yuuf, trimmer, air gap 
0.015 inch 

C2C3C.=0.01, disk ceramic, 
600 v. 

Cs=0.005 uf, mica, 1500 v. 

Cso=2 wuf per meter (approx- 
mate value, including tube 
output capacitance, for reso- 
nance. For operation above 


630 V 
200 MA (APPROX.) 


60 Mc use lowest value which 
will permit tuning over de- 
sired range), air gap 0.075 
inch min. 

F=Fuse, 0.25 amp 

Li=2.5 mh, rf choke 

L2=Tune to frequency f with Ce 

L;=2-turn link at rf ground end 
of Le 
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Mi=Milliammeter, 0-10 ma, de 
M2= Milliammeter, 0-200 ma, de 
Ri=5100 ohms, 1 watt 
R2=390 ohms, 10 watts 
R3=15000 ohms, 10 watts 
R.i=25000 ohms, 20 watts 
T=Filament transformer, 

6.3 v., 1.25 amp 


(5-8) 


RCA Transmitting Tubes 


PUSH-PULL TRIODE AMPLIFIER 
Class C Plate-Modulated Service 


Ci Cs Ce=0.005 uf, mica, 600 v. 

Co=2 upf per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 

Cs Cs=4-10 pyf neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 

C7=0.002 uf, mica, 5000 v. 


17V AC y = 


TYPE 812-A 


Cs=1.5 uuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.170 inch min. 

F=Fuse, 0.5 amp 

Li=3-turn link at center of Le 

Le=Tune to frequency f with C2 

L3=2.5 mh, 500 ma, rf choke 

La=Tune to frequency f with Cx 
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FROM 
MODULATOR 


I.;=38-turn link at center of Ly 
Mi= Milliammeter, 0-150 ma, de 
M:= Milliammeter, 0-500 ma, de 
R=1650 ohms, 20 watts 
Ti=Filament transformer, 
6.3 v., 8 amp 
T2= Modulation transformer, 
125 watts audio level 


(5-9) 


Circuits 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 
Class C Plate-Modulated Service 


N7VAC 


Ci=0.005 pf, mica, 600 v. 

C:=2 ywuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 
0.030 inch min. 

C3 C4=0.002 yf, mica, 500 v. 

Cy, Ce=0.003 pf, mica, 5000 v. 

C7=1.5 uuf per meter per section 
(approximate value for reso- 
nance at frequency f), air gap 


O 
-45V +c +350V 
-B 80 MA 


0.175 inch min. 
Cs=0.002 uf, mica, 6000 v. 
Co=4 uf, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=38-turn link at center of Lz 
Le=Tune to frequency f with C2 
L3=6 henries, 150 ma, choke 
Li=1 mh, 600 ma, rf choke, 
Ls=Tune to frequency f with C; 
Ls=3-turn link at center of I. 
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FROM 
MODULATOR 


+2000 V 
400 MA 


Mi= Milliammeter, 0-800 ma, de 
M:2=Milliammeter, 0-50 ma, de 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
T,=Filament transformer, 
10 v., 10 amp o 
T.= Modulation transformer, 
150 watts audio level 


—is RCA Transmitting Tubes) ae 


(5-10) 
CLASS B PUSH-PULL TRIODE MODULATOR 


Power Output 590 Watts (Approx.) 


AF AF 
INPUT OUTPUT 
20 
420 MA (MAX. SIG.) 

M= Milliammeter, 0-500 ma, de primary to one-half secondary T3= Modulation transformer, 
‘T,=Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 
to-plate impedance 1500 T:=Filament transformer, plate-to-plate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im- 


pedance of modulated stage 


NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having a minimum bleeder current of 100 ma and a minimum filter output capacitance of 150 uf. 


2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is recommended. For this circuit, four 2A3’s in push-pull-parallel Class AB, 
operating with a plate voltage of 300 volts and a fixed bias voltage of -62 volts, with the indicated driver 
transformer T:, may be used. 


(5-11) 
CLASS B MODULATOR 


WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 
Power Output 120 Watts (Approx.) 


Ty 
AF AF 
INPUT OUTPUT 
+750 V 
U7 VAC 250 MA 
Ri R:=20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 
carbon T:= Modulation transformer, lating impedance of modu- 
Ti=Driver transformer, turns audio level 120 watts lated stage 
ratio of total primary to (approx.), primary 6650 ohms T;=Filament transformer, 
one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 


NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is recommended. For this circuit, with the indicated driver transformer Ti, 
two 243’s in push-pull Class AB: operating with a plate voltage of 300 volts and a cathode-bias resistor 
of 780 ohms may be used. 
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Circuits 


CLASS AB, PUSH-PULL MODULATOR 
Power Output 100 Watts (Approx.) 


(5-12) 
TYPE 
in 
J 
cir sik 
e o 
HIGH= % 
IMPEDANCE e 
MICROPHONE age Net 
INPUT 
xn y 
63V 
AC 


C1=500 puf, mica, 500 v. 

savy pf, miniature electrolytic, 
Vv. 

C3=25 uf, miniature electrolytic, 


12 v. 

C5=25 uf, electrolytic 25 v. 
=0.01 uf, paper, 400 v. 
=0.002 uf, paper, 400 v. 
CoCw=8 uf, electrolytic, 450 v. 
=0.5 uf, paper, 750 v. 
=0.005 uf, mica, 1500 v. 
=0.1 uf, paper, 750 v. 


C4 
Cy 
G4 
(Or 
Cy 
er 
Ci 

1 A Cic=20 uf, electrolytic, 


att 
‘14 
Vv. 

‘17=8 uf, electrolytic, 150 v. 


R=Silicon rectifier, type 1N- 
3193 


© 
C 
( 


L, Le=RF choke, 2.5 mh, 125 ma. 
M=Milliammeter, 0-100 ma, de 
Ri,;=33800 ohms, 0.5 watt 
R2=220000 ohms, 0.5 watt 

R3 Ri Ri3=1000 ohms, 0.5 watt 
Ri=470 ohms, 0.5 watt 
;=Potentiometer, 0.25 meg- 


ohm 
Re Ro=270000 ohms, 0.5 watt 
R7=2200 ohms, 0.5 watt 
Rs=390 ohms, 1 watt 
Rio=22000 ohms, 1 watt 
Rie Ris=47 ohms, 1 watt 
Ris=1000 ohms, 1 watt 
Rics=2200 ohms, 2 watts 
R17=10000 ohms, adjustable, 25 
watts 
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ce) 
TANK CIRCUIT 


OF 
TRANSMITTER 
FINAL 
AMPLIFIER 


ie) 
Jreandeirren 
PLATE- 
SUPPLY 


T,=Transistor input transform- 
er, primary 200000 ohms, sec- 
ondary 1000 ohms. 

T:.=Interstage transformer, sin- 
gle plate to single grid, 1.3 
turns ratio 

T3=Driver transformer, single 
plate to push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary—to one half second- 
ary 1.5:1.1. Stancor A-4752 
or equivalent 

Ti= Modulation transformer, 
100-115 watts, UTC 8-21 or 
equivalent 

T;=Filament transformer, 117 
v. to 6.3 v., 1 amp 


(5-13) 


rATansmitiiz hb ———— 


CLASS B LINEAR RF AMPLIFIER FOR SINGLE SIDEBAND 
Power Output 875 Watts (Approx.) Frequency 3.5-28 Mc 


Ci Cz Czy C4 Cs Ce Cs Co Cro Cia 
Co2:=0.01 wf, disk ceramic, 
600 v. 

Cz=Neutralizing capacitor, 6ypf 
(Approx.) air gap 0.06 inch, 
Bud CE-2028 or equivalent 

eee C11=100 uf, electrolytic, 


Vv. 

Ci;= VHF by-pass; 4-inchlength 
of coaxial cable RG-58/U 
used as connecting lead with 
outer shield connected to 
chassis 

Cis Cis C21=1000 uuf, disk cer- 
amic, 6000 v. 

Ci7=Tuning capacitor, 19-488 
puf, air gap 0.045 inch. 2000 
v., Johnson 154-3 or equiva- 
lent 

C19=1500 pyuf, sil ver mica, 2500 v. 

C»n=Output (loading) capacitor, 
8-section, 10-365 yuuf per sec- 
tion with sections connected 
in parallel. 

F =Fuse, 10 amperes 


I=Indicator lamp, 6.3 v. 

J=Closed-circuit jack. For ap- 
plication of 100 volts negative 
standby bias 

Li=RF choke, bifilar, B & W 
FC-15 or equivalent 

L2=Filter choke, 5-8 h, 300 ma, 
Stancor C-1722 or equivalent 

L3=6 turns of No. 14 Enam. 
close wound on }4-inch dia- 
meter form 

Li=5 turns of insulated hook- 
up wire wound over L3 

Ls Le Lz Ls= Parasitic suppressor 
choke; 7 turns of No. 18 Enam. 
wound on and connected 
across Ru, Rs, Re, and Rz. 

Lo=RF choke, 1 mh, 600 ma, 
National R 154-U or equiva- 
lent 

Lio Li:r=Pi-network inductor, 
Illumitronic Pi Dux No. 195-1 
or equivalent, tapped at 0.4, 
0.7, 1, 2.2 and 4.5 yuh, re- 
spectively for 10 to 80 meters. 
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Li: wound with No. 8 wire; 
Lio with !4-inch copper strap. 
About half the turns from 
close-wound end of coil can 
be removed. 
Liz=RF choke, 2.5 mh 
Mi=Milliammeter, 0-1000 ma, 


de 

M:= Milliammeter, 0-200 ma, de 

Ri: Re R3=25000 ohms, 25 watts 

Ra Rs Re R:=39 ohms, 1 watt 

S:S2=Switch, single-pole, single- 
throw 

S3=Band switch, rotary, single- 
pole, 5-position, heavy duty 

Ti=Filament transformer, 6.3 
v., 16 amp., Triad F-22A or 
equivalent 

T2=Filament transformer, 2.5 
v., 10 amp., Stancor P-3024 
or equivalent 

Ts3=Plate transformer, 1250 v., 
300 ma, Stancor PT-8313 or 
equivalent. 


_———— Circuits 


(5-14) 


50-MEGACYCLE TRANSMITTER 
Power Output 120 Watts (Approx.) 


OSCILLATOR 
AMPLIFIER MULTIPLIER 
TYPE 


S20! Ri9*c3, 
Cie one! 


el, 
$2b 


C1=220 uuf, mica, 500 v. 

C2=10 uuf, mica, 500 v. 

C3 Os Cu Ca Cro Cr Cie Cis Cra 
O16 Cir Cig Cor Cas Cos Coe 
Cx Car Cae Cs3 Cre Ca7=1000 
pul, disk ceramic, 1000 v. 

C1=100 pyf, mica, 500 v. 

Cz Cos=3.7-52 upf, variable, air 

ap 0.015 inch, Hammarlund 
I-50 or equivalent 

C9=47 uu, mica, 500 v. 

Ci;=5.2-30 pyuf, variable, air 
gap 0.045 inch, Hammarlund 
HF-380-X or equivalent 

Ci9=5.0-28.5 uf, double-sec- 
tion variable, air gap 0.045 
inch, Hammarlund HFD-30- 
X or equivalent 

Ca Car Coa Cae Crs Css Cao= 
1000 yuuf, feed-through, cer- 
amic, 500 v. 

Co7=4.8-27.3 uf, butterfly, 
variable, air gap 0.030 inch, 
Hammariund BIFC-25 or 
equivalent 

Coo Cao Car Caz Caz=1000 ppf, 
disk ceramic, 3000 v. 

Li=RF choke, 1 mh 

L2=10 turns of No. 20 tinned on 
14-inch diameter form, wind- 
ing length 34-inch 


DOUBLER 
TYPE 
C9 2626 


LigBc Ly 
Tag (C42 8S 


Bt w-C43 
+300TO 8+ Bt 

350V TO 500TO 
MOOD. 600V 


Ls=514 turns of No. 10 solid, 
tinned, on 54-inch diameter, 
winding length 1 inch. 

Ls L;=2 turns of No. 20 plastic 
covered on 14-inch diameter, 
close wound 

L-=8 turns of No. 10 solid, tin- 
ned, on %-inch diameter, 
winding length 114 inch 

L7=6 turns of No. 10 solid 
tinned on %-inch diameter, 
winding length 1 inch 

Ls=2 turns of No. 14 Enam. 
covered with insulation tub- 
ing on 5-inch diameter, close 
wound 

Lo Lio Lin Li13 L4 Lis= RF choke, 
7 uh, 1000 ma, Ohmite Z-50 
or equivalent 

Lic=RF choke, 25 turns of No. 
16 Enam. on \4-inch dia- 
meter, close wound 

NC=Neutralizing capacitors: 
No. 12, tinned wire; 14-inch 
length placed in proximity of 
829B plates 

R:i=100000 ohms, 0.5 watt 

R:2=120 ohms, 0.5 watt 

R3=33000 ohms, 0.5 watt 

RB. Re Ri: Rig=1000 ohms, 0.5 
watt 


Lg 

a a 

= 1 
C28 / 


OUTPUT 


R; Ris=47 ohms, 0.5 watt 

Rs Ri;=130 ohms, 0.5 watt 

R7=47000 ohms, 1 watt 

Rso=3300 ohms, 1 watt 

Rio=10000 ohms, 2 watts 

Rie=10 ohms, 0.5 watt 

Ri3s= 56000 ohms, 2 watts 

Ric=3.3 ohms, 0.5 watt, wire 
wound 

Ri7=33 ohms, 0.5 watt, wire 


woun 
Ris=15000 ohms, 10 watts, wire 


woun 

Si=Crystal—VFO Switch; two- 
pole, two-position, wafer, non- 
shorting, rotary 

So= Meter Switch; two-pole, six- 
position, wafer, non-shorting, 
rotary; Shown in oscillator, 
amplifier, multiplier plate- 
current position 

S3=Tuning Switch; 60-degree 
indexing Centralab PA-304 
or equivalent; two progres- 
sively shorting 30-degree wa- 
fers, Centralab PA-12 or 
equivalent, using every sec- 
ond contact. 

X=Crystal, 8-Mc range 


NOTES: 1. With 8-Mc crystal input, first stage is a tripler. With VFO input, depending on input 
frequency, this stage may be amplifier, doubler, or tripler. 


2. With 0 


-1 ma. de meter, shunts provide ful 
current to 30 ma; doubler grid-No. 1 current to 
current to 30 ma; final grid-No. 2 current to 1 
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l-scale reading of oscillator amplifier-multiplier plate 
2 ma; doubler plate current to 100 ma; final grid-No. 1 
00 ma; and final plate current to 300 ma. 


=: RCA Transmitting Tubes 


(5-15) 
SINGLE-SIDEBAND EXCITER (FILTER TYPE) 
Output Frequency 3.8-4.0 Mc 
Rg ‘ 
vio 200 V.0 8 
R5 if 
tad 1, aR RR Ee RS 4 
C Co = i 
1 >) C5 | IN34A 2 bd ourPUT 
y2 | LINEARRE 
R6 sab puss | AMPLIFIER 
' EE ! 
5 = | 
Cer Gr. 1360 | ae tee ee ae 
omens 
t2 Cio 
R Rio 
7 C7 
C4 
re Nes Mh +200 V. 
: VOLTAGE MECH. 
e AMP 0O.5V. P-P |FILTER 
: 455 KC. 
+ 200 V. 
BALANCED MODULATOR 
OSCILLATOR C20 
x 
[| Rig 
L3| INS4A 
C13 - R20 
ra Car 
SPEECH -— 
INPUT Giz Cia | cig Sie Ky 
ey a 8 
(). 
+ 200V.0 +200V. 6.3 Vv 


C:=68 yuuf, ceramic, zero tem- 
perature coefficient 

C2=300 puf, ceramic, zero tem- 
perature coefficient 

C3=5-60 pyf, variable 

Ca Ce Cz Cro Cr Cis=0.005 uf, 
mica, 600 v. 

Cs=470 puf, silver mica, 500 v. 

Cs=0.001 uf, mica, 500 v. 

Cy Cis=22 uf, mica, 500 v. 

Ci2=65-320 uuf, variable 

Ci3=1500 puf, mica, 500 v. 

Cis=0.01 uf, disk ceramic, 600 v. 

Cie=0.02 uf, disk ceramic, 600 v. 

Ci7=0.2 uf, paper, 200 v. 

Ci9=0.002 uf, paper, 200 v. 

C2 C21=0.04 uf, paper, 200 v. 

C22 C23=0.0056 uf, mica, 500 v. 

Li=15 turns of No. 22 Enam. 
spaced uniformly over 0.6 inch 
on 1-inch diameter form; grid- 
No. 1 tap, 74 turns above 
ground end; cathode tap, 1.9 
turns above ground end 

Le=RF choke, 2.5 mh 


L3=88 ywh, approx., adjustable; 
high Q, ferrite core; conver- 
ter-tube oscillator coil for 
standard AM band may be 
used; cathode tap, approx. 15 
\per cent of total turns above 
ground. 

Li=50 wh, approx., adjustable; 
63 turns of No. 86 Enam., 
close wound in single layer on 
9/32-inch tube, tuned to crys- 
tal frequency with 44-inch 
iron slug 

Ri R7=1500 ohms, 0.5 watt 

R:2=8800 ohms, 0.5 watt 

R3:s=Amplitude Balance Con- 
trol; 2500 ohms, composition, 
linear taper 

Ra Ris=383000 ohms, 0.5 watt 

Rs=389 ohms, 0.5 watt 

Re Riz=300 ohms, 0.5 watt 

Rs=27000 ohms, 2 watts 

Ro Rio Ris Ro =68000 ohms, 0.5 


watt 
Ri1=470000 ohms, 0.5 watt 


Ri3=47000 ohms, 0.5 watt 

Ris= Carrier Amplitude Balance 
Control, 25000 ohms, com- 
position, linear taper 

Ris=100000 ohms, 0.5 watt 

R17=120000 ohms, 0.5 watt 

Ris=56000 ohms, 0.5 watt 

R2i= Carrier Phase Balance Con- 
trol, 2500 ohms, composition, 
linear taper 

R22 Re3=2700 ohms, 0.5 watt 

T=Primary: Two wires wound 
in parallel, each 2314 turns of 
No. 34 wire, single Teflon in- 
sulation (or silk if necessary), 
bifilar wound on %-inch dia- 
meter tube; winding length, 
¥ inch; tuning slug, 44 inch 
Secondary: 26 turns of No. 82, 
Formex insulation, close 
wound in single layer 

X=Crystal, 456.85 kilocycles 


NOTE: The leakage resistance of the 1N34A serves as the grid resistor for the mixer stage; in some 
cases, however, it may be necessary to add a 470000-ohm grid resistor across the diode. 
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(5-16) 


Circuits 


144-148 MEGACYCLE TRANSMITTER FOR MOBILE OPERATION 
Power Output 30 Watts (Approx.) 


Quick Heating 


48 TO 49.332 Mc 
Cg ) 


C1 C2Cs Cs Cs Co Co Cry Cri C12 
C13 Cig Ciz Cis Cig Cao Cas 
Cx Cso Cao=0.001 uf, disk 
ceramic, 600 v. 

Cr Cai=2.3-14.2 puf, variable, 
miniature, air gap 0.017 inch, 
Johnson 160-107 or equivalent 

Cs C3s=100 puff, disk ceramic, 
600 v. 

Cys=1.5-5.0 uuf, variable, min- 
jature, air gap 0.017 inch, 
Johnson 160-102 or equivalent 

Cis Cos=1-8 pyf, tubular trim- 
mer, Erie 532-B or equivalent 

Car Cos Cos Coz Cos=0.001 uf, 
silver mica, Erie 370-FA-102J 
or equivalent 

Co2=2.8-17.5 puf, variable, air 

ap 0.015 inch, Hammarlund 
F-15 or equivalent 

Co9=5-80 yuuf, trimmer, mica, 
Arco 462 or equivalent 

C21=3.6-15 pwuf, variable, air gap 
0.0715inch, Hammarlund HF- 
15-X or equivalent 

C32=6.3-50 uuf, variable, air gap 
0.0245 inch, Hammarlund 
MC-50-M or equivalent 

C33=220 uf, disk ceramic, zero 
temperature coefficient 


tao INPUT 


144 T0148 Mc 


C4 Rig 


CONTROL 


J 


LOW - 
IMPEDANCE 
MICROPHONE 


6 250 Vv. OC 


C341=5.5-20 puf, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S_ or 
equivalent 

C3:=4.5-25 uf, trimmer, ce- 
ramic, zero temperature coef- 
ficient Centralab 822-AZ or 
equivalent 

C36 C37=390 wuf, silver mica, 
zero temperature coefficient 

C42=8 uf, electrolytic, 450 v. 

Cis=0.01 uf, paper, 600 v. 

Cas=10 uf, electrolytic, 50 v. 

J=Microphone jack, 2 contact 
and shield, Amphenol 80 
PC2F or equivalent 

Li L3 Lisa= RF choke, 750 ph 

Le=7 turns of No. 24 Enam. on 
\-inch diameter ceramic 
form, winding length 5/32 
inch; form, CTC PLS6-2C4L 
or equivalent, tuned with 
powdered-iron slug 

Li=2% turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length 14-inch 

L;=4 turns of No. 18 Enam. 
on 7/16-inch diameter, wind- 
ing length 8% inch, center 
tapped 
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OUTPUT 144-148 Mc (50 OHMS) 


400 v.0c¥ 
180 - 250MA 


LeLio= RF choke, 1.8 uh, Ohmite 
Z-144 or equivalent 

L7=3 turns of No. 20 Enam. on 
1lg-inch diameter, winding 
length 34 inch, center tapped 

Ls=3 turns of No. 20 Enam. on 
44-inch diameter, winding 
length 5/16 inch, center 


tapped 

Lo=RF choke, 7.0 uh, Ohmite 
Z-50 or equivalent 

Li1=4 turns of No. 14 tinned on 
34-inch diameter, winding 
length %-inch, center tapped 

Liz=1% turns of No. 14 Enam. 
on 34-inch diameter, winding 
length 4 inch 

Lis=82 turns of No. 24 Enam. 
on 44-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4L 
or equivalent; tuned with 
powdered-iron slug 

Lis=26 turns of No. 28 Enam. 
on )4-inch diameter ceramic 
form, winding length 3¢ inch; 
form CTC PLS6-2C4L or 
equivalent; tuned with pow- 
dered-iron slug 


(Continued on page 307) 
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(5-17) 
FIVE-BAND 10 TO 80 METER TRANSMITTER 
Power Output 90 Watts Frequency 3.5, 7, 14, 21, 28 Megacycles 


FINAL 
AMPLIFIER 


els -{- 
, 4 
BS eo . 


Tr: 


Fe] ri) Fe 


O @) ao e 
TO KEY 550V. 160 Y. , 6.3 Vv. AC 300 V. 
F; Fo Fa 
“ Li3,— To METER Pi Lig TO POWER Lis 
\oI SO we it aa ee cee APTI ce — ESV 
eC ae OR K ~*~ C65 Al CE6 
Cer C62 
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(5-17) 


Circuits 


FIVE-BAND 10 TO 80 METER TRANSMITTER (Cont'd) 


C1 Cas Coe Cas=0.005 uf, disk 
ccramic, 1000 v. 

Ce Cs C4 Cs Co Cre Cis Cra Crs 
Cis Cas Coo Car Caz Cas Cas 
Cs Cox Cas Css Cco Coo Cos 
Co;=0.001 uf, disk ceramic, 
1000 v. 

C7 Caz Cs7=3.7-52 puf, variable, 
air gap 0.015 inch, Hammar- 
lund HF-50 or equivalent 

Cs Car Cas Cas Cas Css=0.001 uf, 
mica 

Co=56 puf, mica 

Ciw=500 puf, feed-through, ce- 
ramic 

Cu=1-7.5 puf, trimmer, tubular 
ceramic, Centralab 829-7 or 
equivalent 

Ci7=0.003 pf, ceramic, 1600 v., 
Centralab])D16-302 or equiv- 
alent 

Cis Ci9=16.5-100 puf, variable, 
air gap 0.0715 inch, Ham- 
marlund MC-100-SXor 
equivalent; Cis is used as 
fixed 100-yyf capacitor 

Cx=6.3-142 puf, variable, air 
gap 0.015 inch, Hammarlund 
HF-140 or equivalent 

C21=330 uuf, mica 

Coe Car Caz Cos Cor Co2=0.001 
uf, disk ceramic, 3000 v. 

Con Cas Cog Coe Coz Cos Coo Cin 
C31=120 upf, mica 

C32=0.01 uf, disk ceramic, 1000 v. 

Cazr=0.02 pf, disk ceramic, 1000 v. 

Cas=22 puf, mica, 500 v. 

C39=220 upf, mica, 500 v. 

Co1 Coo=1500 uyf, feed-through, 
Centralab FT-1500 or equiv- 


alent 

CRi CR: CR3;=Crystal 

F, Fo F;= Harmonic filters 

J, J2=Coaxial connector 

Li La Ls Ls Lin=RF choke, 2.5 
mh 


L2=57 turns of No. 24 on 8%- 
inch diameter, wound 32 turns 
per inch; tapped 534, 84, 
1114, and 28 turns from grid 
end; B & W 3008 or equivalent 

Li=7 turns of No. 16 Enam. 
wound on R9 

L;=RF choke, 1 mh 

Lco=10 turns of No. 10 Enam. 
on l-inch diameter, winding 
length 2 inches; tapped 414 
and 7% turns from plate end 

Le=10 turns of No. 10 Enam. 
on 1-inch diameter, winding 
length 2 inches; tapped 4}% 
and 71% turns from plate end 

L7=20%% turns of No. 18 on 1}4- 
inch diameter, wound 16 turns 
perinch; tapped 11 turns from 
plate end; B & W 3019 or 
equivalent 

Li1=28 turns of No. 24 on 5§- 
inch diameter, wound 32 turns 
per inch; B & W 3008 or 
equivalent 

Lic=14 turns of No. 20 on 5% 
inch diameter, wound 16 turns 
per inch; B & W 3007 or 
equivalent 

Li3 Lis=RF choke; 7 wh, Ohmite 
Z-50 or equivalent 

Li;=25 turns of No. 16 Enam. 
close wound on #4-inch dia- 
meter plastic rod 

M= Milliammeter, 0-3 ma. dc 

Ri Rig=68000 ohms, 0.5 watt 

Re Rs Rio Rar Res Ree Reo Rao 
R31=1000 ohms, 0.5 watt 

R;=120 ohms, 0.5 watt 

Ra Re Rs=12000 ohms, 1 watt 

I¥7=50000 ohms, variable, 4 
watts 

Ro=100 ohms, 1 watt 

Ri Rize Rig=100000 ohms, 0.5 


watt 
Ri3=270 ohms, 0.5 watt 


TR14=38900 ohms, 1 watt 

Rys=33000 ohms, 0.5 watt 

Riz7=100 ohms, 0.5 watt 

Ris=22000 ohms, 0.5 watt 

R2o=470 ohms, 0.5 watt 

Ree Reo:=220000 ohms, 0.5 watt 

Ru=10 ohms, 0.5 watt 

Rez Ros=220 ohms, 0.5 watt 

Si=Band switch; rotary, ce- 
ramic, 6 poles, 5 positions, 6 
sections; Centralab index as- 
sembly PA-305 and wafers 
PA-17 or equivalent; shown 
in 3.5 Mc position 

S:=Tune-operate switch; singlce 
pole, double-throw; shown in 
operate position 

S;=Coarse loading switch; ro- 
tary, ceramic, 1 pole, 2-10 po- 
sitions, 1 section, progressive 
opening; Centralab PA-2052 
or equivalent 

S:i=Crystal-VFO switch; rotary, 
ceramic, 3 poles, 2-5 positions, 
1 section; Centralab PA-2006 
or equivalent 

S;=Meter switch; rotary, ce- 
ramic, 2 poles, 2-6 positions, 1 
section, non-shorting; Cen- 
tralab PA-2003 or equivalent; 
shown in 6EB8 triode unit 
grid-current position (0-3 
ma.); succeeding positions in 
order are 12BY7A grid-No.1 
current (0-3 ma.), 6146 grid- 
No.1 current (0-6 ma.), 6146 
grid-No. 2 current (0-30 ma.), 
6146 plate current (0-300 ma.) 

Scs= Keying switch; double-pole, 
double-throw; shown in ecath- 
ode-circuit keying position 


ccicieiennibiannniaanensemicinmannsantnniniaaanatiinnninnamnncinnicinitatann annem Sere ee se 


(5-16, continued): 


R: R:=56000 ohms, 0.5 watt, 
earbon 

Re Ri Re=15000 ohms, 0.5 watt 

Rs R;=18000 ohms, 0.5 watt 

1¥s=1000 ohms, 0.5 watt, carbon 

Ro=18500 ohms, 3 watts (three 
56000-ohm, 1-watt resistors 
in parallel) 

Rio=33 ohms, 1 watt 

Ri1=68 ohms, 0.6 watt, carbon 


Rie Rii=47000 ohms, 0.5 watt, 
carbon 

Ris=5000 ohms, 10 watts, wire 
wound 

Ris=1000 ohms, 1 watt, carbon 

Ris=Potentiometer, 0.5 meg- 


ohm 

Ri7=50 ohms, 1 watt 

S=Relay contact on transmit- 
receive switch 


T:=Driver transformer, single 
plate to push-pull grids, pri- 
mary 10000 ohms, turns ratio 
primary to one-half secondary 
3:1; Stancor A-4723 or equiv- 
alent 

Ts= Modulation transformer, 30 
watts, Stancor A-3892 or 
equivalent. Terminals 9 & 12 
connected together 


NOTES: 1. A metal shield should be used to isolate the final amplifier and the driver output circuit 
from the other rf circuits. Filament and 250-volt B+ line through shicld should be by-passed by 
0.001-nf ceramic feed-through capacitors such as Centralab MFT-100 or equivalent. 


2. Placement of a 0-1 milliampere meter ( 


in series with a 5000-ohm 0.6-watt resistor) across terminals 


A1-A2, A3-A4, and A5-A6 will provide readings for adjustment of driver, final, and modulator output 


circuits, respectively 
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RCA Transmitting Tubes s=—_emmmmnx 


(5-18) 
TYPICAL COAXIAL CAVITY FOR BEAM POWER TUBE 7650 


Frequency 300 to 1500 Mc. Cathode Drive 


PLATE CONTACT 
GRID-No.2 CONTACT 
GRIO-No.! CONTACT 
CT Er 
\s Salaam ass 
Pr I 


“> 
fz~ fl Te hGH 
aor Ne 


1.500” 0.D, x 
065” WALL 


— 2.500” O.D. x 
.065” WALL 
3.500”1.D. x 
109” WALL 
3.000’ 1.0. x 
-065” WALL 


CAPACITIVE PROBE 
OUTPUT CQUPLING 


L2 


NEUTRALIZING 
ADJUSTMENT 


L3 


4.500" 1.D, 
134” WALL 


WSBABRABBARDABVVARSBadaaceaaar 


WAG 


WAASESETTS 


S 


OUTPUT TUNING 


.750°'0,0. x 
058 WALL 


EMABIABSASE 


SS ASSEESEEE EEE SSS HSS SSS TNS WLABBAWABABAAAaea: 


3 7 
CAPACITIVE KY 
PROBE 
INPUT GRID-No.2 INPUT 
COUPLING GRID-No.! INPUT 
HEATER CATHODE 
INPUT TUNIN 
LEGEND WE MINING 


V4 METAL 


Z HE ATE .375”0.0.% .035” WALL 
PRS ME EAL FORCED AIR 92CM~-10497 


Li=Length of Grid-No.2-Plate L:=Length of Grid-No.1-Grid- La=Length of Cathode—Grid- 
Cavity, 1 to 20 inches, ap- No.2 Cavity, 0 to 20 inches, No.1 Cavity, 0.4 to 20 inches, 
prox., depending on frequency approx., depending on fre- approx., depending on fre- 
and mode quency and mode. quency and mode. 


NOTES: 1. At 1250 megacycles in three-quarter wavelength mode, approximate length of Li is 4.3 
inches, Lz is 3.3 inches, and L3 is 416 inches. 
2. Apertures are provided in the various walls to permit passage of air to all terminals. 


308 


(5-19) 


Circuits 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 
Power Output 20 Watts (Approx.) 


RF 
INPUT 
(154 Mc) 


(‘) C2=2.2-8.0 uf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 9MB11 
or equivalent 

C3 Cs=2.7-10.8 uuf per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11MB11 
or equivalent 

('4=1.5-5.0 wuf, variable, air gap 
0.017 inch, Johnson 5M11 or 
equivalent 

Cg Cz Cg Co Cro Cr: Ciz2 C1rs=1500 
uuf, feed-through ceramic, 
Erie 362-152 or equivalent 


Li=1 turn of No. 10 base copper 
wire, wound on }4-inch 
diameter 

Lz: L:=1% turns of No. 10 base 
copper wire close-wound on 
14-inch diameter. Lz and Ls 
are spaced to accommodate Li 

Li Ls Ls Lo=Silver-plated cop- 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 

Ls L7=Silver-plated copper rod 
3/16-inch diameter approxi- 
mately 144 inches long. Rod 


= RF 
OUTPUT 


spaced 1 inch on centers 
Lio=1 turn of No. 8 silver- 
plated copper wire approxi- 
mately 1 inch square 
Lu Liz Lis Lis Lis=RF choke, 
Ohmite Z-460 or equivalent 
M: M3=Milliammeter, 0-5 ma, de 
M2 Mi= Milliammeter, 0-150 


ma, de 
Ri Re Rs Re=57 ohms, 1 watt 
Rs Rs=25000 ohms, 0.25 watt 
R;=51000 ohms, 0.5 watt 
Its Ro=Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the T'ube Types Section where typical 


operation values for Intermittent C 


tripler and final at 462 Mc. 


ommercial and Amateur Service (ICAS) are given for both the 
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RCA Transmitting Tubes 


TRANSMITTER POWER SUPPLY CIRCUIT 


N7 Vv. AC 


(1 C2 Ca Cr=40 uf, electrolytic, 


450 v. 
C; Ce=40 uf, electrolytic, 150 v. 
CR=Silicon rectifier, type 1N- 
3193 
Li=Choke, 4h., 175 ma., Stan- 
cor C-1410 or equivalent 
Iu2a=Choke, 4.5 h., 200 ma., 
Stancor C-1411 or equivalent 
R:=100 ohms, 0.5 watt 


Re Rs=4700 ohms, 1 watt 

R4 Rs=15000 ohms, 10 watts 

Rs=5000 ohms, 25 watts, ad- 
justable 

R;=100000 ohms, 1 watt 

S:1 Se=Switch, single-pole, sin- 
gle-throw 

T:1=Power transformer; approx. 
350—0—350 v., 200 ma.; 5 v., 
3amp.;6.3 v., 7.5 amp, (min.) 
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-45 Vv. 
oc 


550 V. 
oc 


300 V. 
0c 


180 V. 
oc 


75 V. 
OC 


6.3, 
AC 


To=Filament transformer, 6.3 
v., 1.2 amp. Stancor P-6134 
or equivalent. Connect 6.3-v. 
winding of Te to 5-v. winding 
of T). 

K=Relay, double-pole, double- 
throw 6-v. ac coil, Potter and 
Brumficld GA11A or equiv- 
alent 


eee eenneeeliiciishdkaedtetassstinecharsmenmnm 


ra Sa ELS SEY TESLA ITT 


(5-21) 


Circuits 


OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 27 Mc (Approx.) 


Ci Cz: Cs=0.005 uf, mica, 600 v. 

C.=2 plates 3/32-inch alumi- 
num, 5 inches x 7 inches 
spaced 7% inch 

Cs=50 uuf, max., depends on 
work load 

F=Fuse, 0.5 amp 

Li=5 turns 3/16-inch copper 


+0 
2000 V 


LOAD 
ELECTRODES 
reat 


N7V AC 


5090 MA 


tubing spaced 3¢ inch on 
214-inch I,D 

L2=RF choke, 40 ma 

L3=RF choke, 500 ma 

Li=8 turns 5/16-inch copper 
tubing spaced 5% inch on 
834-inch I.D. 

Ls Le= 2 turns 3/16-inch copper 


tubing with adjustable 
spacing between turns on 
334-inch I.D. 
M:= Milliammeter, 0-100 ma, de 
Me= Milliammeter, 0-1000 ma, de 
1¥=5000 ohms, 25 watts 
T=Filament transformer, 10 
volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 


spurious radiation. 
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OSCILLATOR FOR INDUCTION HEATING 
Frequency 450 Kc (Approx.) 


C1 Cs=0.01 uf, mica, 600 v. 

Co Cro=9.1 uf, paper, 5000 v., 
0.6 amp rms min. 

C4=0.002 uf, mica, 8000 volts 
min., 15 amp rms 

f=Fuse, 1 amp 

Li= 3mh, rf choke, 1 amp rms, 
insulated for 10000 peak 
volts, single-layer solenoid, 
300 turns No. 18 Enam., 12 


inches long on 4-inch 
diameter 

L:=3.5 mh, rf choke, 250 ma 

I1s=63 ph, choke, 15 amp rms, 
insulated for 5000 peak volts, 
40 turns No. 8 Enam., 8 inches 
on 4-inch diameter form. 

Li=Single-turn secondary, 
sheet copper 

Ls= Work coil 


Mi= Milliammeter, 0-1000 ma, de 

M2=Milliammeter, 0-150 ma, de 

R=2500 ohms, 50 watts 

T=Filament transformer, 10 
volts rms, 10 amp 

B=Blower, designed to supply 
an air flow of 40 cfm from a 
2-inch-diameter nozzle 
directed vertically on bulb 
between grid and plate seals. 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 


spurious radiation, 
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na RCA Transmitting Tubes oocioemanes car 
(5-23) 


VHF OSCILLATOR FOR DIELECTRIC HEATING 
Frequency 160 Mc (Approx.) 


3 4 yy" | 


INSULATOR 


ccna 6 Yo" 


C1=250 wul, mica 0.005 inch 3 inches x 3}4 inches mounted R=2000 ohms, wire-wound, 
thick, 3 inches x 334 inches on Le and round disk 3 inches 50 watts 
copper plate, held to mount- in diameter, air gap 14 inch T=Filament transformer, 
ing platform by insulated to 1 inch 11 volts rms, 12.5 amp, 
pressure clamps Ce C7=100 puf, mica (‘postage maximum starting surge 

C2 C3=0.001 yf, mica, 600 v. stamp’’), 600 v. 50 amp 

Cs1=200 puf, mica 0.005 inch F=Fuse, 0.5 amp B=Blower, designed to supply 
thick, 4 inches x 5 inches Li=Copper strap 1-3/16 inches an air flow of at least 140 cfm 
copper plate, held to mount- wide x 1/16 inch thick through an outlet area of 
ing platform by insulated Le= inch x 1 inch rectangular 614 square inches to the 
pressure clamps waveguide or equivalent radiator and the filament and 

Cs=10-30 puf, variable, con- Mi= Milliammeter, 0-150 ma, de grid seals. 
sisting of copper plate M2= Milliammeter, 0-750 ma, de 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 
requirements regarding spurious radiation. 
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